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No. 1.— SAHCOl'HAdlDAK OF NKW KXCI,AM ): M \I,KS

OF TIIF CFNFKA KA\ INIA AND iU)FT'l'( IIFKIA.'

By RALPH R. PARKER. H. S.

iNTKonrCTION.

Thk fiiinily Sarcophagidai- is represented in New Enj^land hy

several genera. Of these it was the original intention of the writer

to deal with Sareophaga only, suppo.sing that the majority of our

species would fall under that head, but as the work developed it

became evident that certain species heretofore assigned to that genus

and material which perhaps for lack of a better place, collectors had

grouped with it, did not belong there at all. For this reason, the scope

of the paper has been somewhat broadened and it now includes three

genera: Ravinia Desvoidy, Boettcheria, n. gen., and Sarcophaga

Meigen. Species occurring in New York and New Jersey are included,

as very likely to occur in New England though not known to at present.

The subject will be presented in two parts, of which the present paper

is the first and deals with external anatomy, other general considera-

tions, and the species of the first two genera; the second will take up

the genus Sarcophaga. It is the hope of the writer to prepare later

a third part which will include the remaining genera.

Of the genera here treated, Ra\inia was described by Desvoidy

in 1863; Dr. Bottcher (Deutsch. Ent. Zeitschr., 1913) considers it

a subgenus of Sarcophaga. After carefully examining the American

species it is the author's opinion that the generic rank given by Des-

voidy was justified. Four species are described, one previously

assigned to Helicobia (not recognized here) by Coquillett, and three

that are new. Boettcheria is a new genus founded to include three

species, which in essential characters, distinctly differ from those of

Sarcophaga. The latter includes between twenty and twenty-five

species, and is used in the restricted sense of more recent European

workers.

Considering the large number of species that are found in the United

States, this family has been sadly neglected by American writers for

> Contribution from the Entomological Laboratory, Massachusetts Agricultural

College.
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till the present year they have described only nine species. Aldrich's

Catalogue of Xoi'th American Diptera lists twenty-four species as

definitely reported from the United States, but aside from the nine

above noted these were described by Walker, Macquart, and other

of the older European entomologists.

Much of the recent work in Europe has been based on genitalia as

the principal means of identification. Dr. Bottcher's paper ^ on

Sarcophaga is especially deserving of commendation in this regard,

and has been of great assistance in preparing this paper. The writer

fully recognizes the great importance of these characters and figures

are presented for each species, though in most cases their use is not

necessary after one has familiarized himself with the external char-

acters of the group. It is doubtful if our species present the difficulties

attendant upon the identification of European material, especially

of those species with black genital segments. An undescribed Ameri-

can species of Sarcophaga and the European <S. idiginosa Kramer are

the only two species which cannot be separated on external characters,

but the examination of the genitalia is highly advisable when speci-

mens are in any way not typical.

It has been impossible to examine the types of all the species de-

scribed by American writers, but those not seen either do not occur

in New England or there is no question as to their identity. Whenever

possible the location of types, cotypes, etc., has been given with the

descriptions of the individual species.

The possibility that some of the species described as new may have

previously been named by Walker or others is fully recognized, but

their descriptions are inadequate and it has been impossible to see the

types.

The author wishes to express his appreciation and gratitude to

Professor H. T. Fernald, not only for the assistance and encouragement

given, but also for the kindly interest which he has shown during the

progress of the work, and to Professor G. C. Crampton for his aid and

suggestions in the preparation of the morphological portion of this

paper. The terminology of the thoracic sclerites is that used by Dr.

Crampton, (1914),^ except that the term 'pleurotergites' was first

1 Bottcher, G. Die mannlichen Begattungswerkzeuge bei dem Genus Sarcophaga
und ihrc Beudeutung fur die Abgrenzung der Arten. Deutsch. Ent. Zeitschr., 1912-'13.

- Crampton, G. C. Notes on the thoracic sclerites of winged insects. Ent. News,.

1914, vol. 2.5, p. 1.5-25, pi. .3.
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introduced by Mr. J. F. Martin in a paper as yet niipul)li.slicd. .Sincere

thanks are due to Dr. (i. Bottclier of \Viesl)aden, (ierniany, for tlie

identification of material and for advice and inforniation w liieli he has

generously given; to Mr. C. W. Johnson for liis advice, continued

interest, antl assistance in many ways; to Mr. Samuel Henshaw of the

Museum of ( 'omparative Zoology at Harvard University for the use of

literature and the privilege of examining material identified hy Mr.

R. H. Meade; to Dr. F. E. Lutz of the .American Museum of Natural

History for the privilege of examining the cotypes of Dr. Williston's

St. \'incent species, and other nuiterial deposited there; to Dr. L. O.

Howartl of the United States Bureau of Entomology for his kindness

in securing nie access to the collection of the United States National

Museum; to Professor J. M. Aldrich for a friendly interchange of

ideas and interest shown in my work; and to Dr. J. Villeneuve of

Rambouillet, France, for the identification of material. For the loan

of material or for other reasons, expression of my obligation is due to

Mr. ('. W. Johnson, Professor R. A. Uooley, Mr. -\. F. Burgess, Mr.

F. L. Washburn, Dr. W. E. Britton, Dr. \V. E. Hinds, Mr. S. J.

Hunter, and many others.

External An.\tomy.

The following description of the external anatomy and explanatory

figures are of Rarinia communis, n. sp., the most common New England

species of the family. Definitions of taxonomic regions and chaeto-

taxic designations are intended to apply only to members of this group

here treated and are not of general application. In the figures, mem-

brane is represented by dotted areas, and internal structures and

regions of no actual anatomical significance by a series of dashes.

The term 'vestiture' as used in this paper designates the covering

of any body division or region exclusive of ))ristles or macrochaetae

that are of chaetotaxic value.

Head.

Viewed from in front, the head is broader than deep; from the

side the front is seen protruding rather prominently, while that portion

of the head which lies posterior to the eyes is only somewhat convex.

The oral opening is on the ventral surface; from it the retractile

proboscis extends do^jvnward and bears the .slightly club-shaped palpi

(PI. 1, fig. 6).
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Only the posterior surface of the head shows any distinct division

into sclerites ; those smaller ones immediately surrounding the occipital

foramen are not considered. Radiating from the occipital region are

five distinct sutures. From either side, at about the middle, a suture

extends laterally and somewhat downward. These are the basal

sutures of Lowne (PI. 1, fig. 6; PI. 2, fig. 11, bsu.). They do not extend

to the oral margin as in the blow-fly, but end abruptly before making

the downward bend, which may be verified by tracing the infolding

of the chitin within the head along the line of the suture. Externally,

there remains a distinct impression marking the course of its original

continuation. Along this impression the vestiture of the cheeks and

metacephalon (PI. 2, fig. 7) is separated by a narrow, but distinct,

naked area. This external continuation of the suture is shown on

the figure by a series of dashes. The area between the occipital region

and the oral margin, which is enclosed by these sutures, is the meta-

cephalon (PI. 1, fig. 6; PI. 2, fig. 11). From the dorsal part of the

foramen three sutures extend upward, one from the center and one

from either corner (PI. 2, fig. 11). The latter are the paracephalic

sutures. Traced from within, the central one is seen to end about

half way to the vertex. The area within the two outer or paracephalic

sutures bounded below by the foramen and above by the vertex is the

epicephalon (PI. 2, fig. 11, epc). Near its base on either side is a

small, impressed, hairy spot as mentioned by Lowne on the blow-fly

(PI. 2, fig. 7). Lowne, however, found on each side of the central

suture, which he continued to the vertex, a triangular plate, which he

termed the epi-occipital. Of these, I can find no trace though some

specimens show a heavier chitinization in this region. By following

the interior folds of the paracephalic sutures, these are found to extend

upward to the dorsal, inner corners of the eyes and apparently end

there. Careful examination, however, shows that they are continued

onward and completely encircle the sockets of the eyes. This indicates

then, that these sutures are only lines of junction between a single

undivided portion of the head. Minus the epicephalon this is the

paracephalon (Lowne) and includes all of the head except the meta-

cephalon and the occipital sclerites. Its lateral halves are the para-

cephala and bear the compound eyes and antennae.

On the anterior surface of the paracephalon, a lower central por-

tion is partially marked off by the frontal suture (PI. 1, fig. 1, fsu.).

Through this suture, so called, the eversible frontal sac (PI. 1, fig. l,fs.)
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is protriuU'd wlu'ii tlu' Hy hn-aks its way out of tlir pupa case. The

position of tlu' saf, as it lies retracted within the head of the achilt is

indicated hy a series of (hishes. Hetweeii the \tiitral arms of the

suture and the henfis in the eliitin marking' the hiteral limits of the

facial plate are swollen ridj^e-like structures. These are the vibrissa!

ridges or facialia (PI. 1, fig. 1, r.sr.). The area l)etween these and al)OVe

the oral opening is the facial i)late (PI. 1, fig. !,//>.). According to

Lowne, this consists of two lateral plates in the young iniag(t, which

later become fused. Upon its upper part are borne the antennae

(PI. 1, fig. 3). Below the base of the antennae, the upper three

fourths of this plate is more heavily chitinized than the remainder and

its lateral halves are slightly depressed with a scarcely discernible

ridge between them. These lateral halves are the antennal fo\-eae

(PI. 1, fig. 1, aiif.). The dividing ridge is very prominent in some

Diptera and is called the carina or keel.

The antennae depend from a weakly chitinized portion of the facial

plate above the foveae. The articulation is quite firm and allows little

movement. The first segment is comparatively small and partially

concealed by the edge of the gena. It bears a few minute spines,

visible just above the second segment. The latter is somewhat cone-

shaped, smallest at the base, and is joined to the first by membrane

which permits great freedom of movement. It is clothed with minute

hairs and centrally on its anterior surface bears small, close set bristles,

and near its distal end a single prominent one. The third segment is

elongate, almost linear in outline, downy, and bears numerous organs

of sense (PI. 1, fig. 4, ant. 3). Its inner surface is somewhat flattened,

its outer slightly convex. An apparently almost immovable socket

or joint unites it to the second. An irregular cone-like structure

(PI. 1, figs. 2, 4) projects downward from the distal end of the second

segment, and fits into a corresponding cavity in the base of the third.

The former is covered with very small, reclinate, tooth-like projections;

the latter is lined by similar proclinate structures. These interlock

and little motion is permitted. On the proximal portion of the third

segment just lateral to its anterior edge is the arista which (jonsists

of three segments. The two first are very short and minutely bristly;

the third is very long, slightly enlarged at its basal third, and plumose

on its basal half.

As previously stated all of the head capsule except the metacephalon

and occipital sclerites, consists of a single plate. Other than the



6 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY

area imperfectly separated off by the frontal suture, it shows no

division into parts. This undifferentiated area must then be arbi-

trarily divided into regions which will be of taxonomic value.

Posterior orbit: a narrow band included between the posterior margin

of the eye and the row of cilia immediately behind it (PI. 2, fig. 11,

peo.).

Vertex: an imaginary line between the dorsal inner corners of the

eyes (PI. 2, fig. 11, vt.).

Front: the area between the eyes from the vertex to an imaginary

line drawn parallel to it through the base of the antennae (PI. 1, fig. 1).

Ocellar plate or Triangle: a triangular area at the upper part of the

front which bears the ocelli. Its vertex is directed downward and its

sides marked by depressions in the chitin (PI. 1, fig. 1, ot.).

Frontal vitta or Frontalia: the dark central band which extends

upward from the dorsal part of the frontal suture and, dividing at the

apex of the ocellar triangle, forms two short arms which extend along

the sides of the triangle and end near the base of the vertical bristles.

Below the ocellar triangle its sides are paralleled by the frontal bristles

<P1. 1, fig. 1).

Parafrontals or Genovertical i^late: those parts of the anterior surface

of the head which are bounded above by the vertex, on their sides by

the upper eye orbits and sides of the frontal vitta, and basally by

faintly impressed lines extending from the points where the sides of the

vitta join the frontal suture or slightly below, to the eyes. This plate

bears the frontal bristles, and in females the orbitals as well (PI. 1,

fig- 1, vfl.).

Genae: the downward continuations of the parafrontals which are

bounded on the sides by the lower eye orbits and the arms of the frontal

suture, and basally by the transverse impressions (PL 1, figs. 1, 6, ge.).

Transverse impressions: somewhat impressed areas just beneath

the genae, bounded inwardly by those portions of the arms of the

frontal suture below the corresponding parts of the genae. They are

widest at this part, but become narrower laterally and extend to the

base of the posterior eye orbit (PI. 1, figs. 1, 6, ti.).

Cheeks: those hairy areas which lie beneath the transverse impres-

sions and are bounded basally by the lateral margins of the mouth and

posteriorly by lines drawn from the lateral ends of the transverse

impressions to the abrupt downward turns of the frontal sutures and

by the continuation of the latter from this point to the mouth margin

(PI. l,fig. 1; PI. 2, fig. 11, c).
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Upper eye urbitfi: those portions of the parafrontals iiiiincdiiitely

bordering the eyes (PI. 1, fig. 1, iiro.).

Lower eye orbits: tho.se portions of the genae ininicdiatcly l)or(lering

the eyes (PI. 1, fig. I, leo.).

Posterior mouth iitargiii: tiiat part of the mouth margin which is

formed by the base of the metacephalon (PI. 2, fig. 11, pmin.).

Anterior month margin or Oral margin: that part of the mouth

margin formed by the hnver edge of tiie facial phite (PI. 1, fig. 1, am.).

Lateral mouth margins: those portions of the mouth margin \\hich

lie laterally and are between the anterior and posterior margins.

Baek of head: this includes all that portion of tiie posterior surface

of the head which lies behind the posterior eye orbits with the excep-

tion of the posterior portions of the cheeks.

I'estiture.— Behind the eyes and more or less parallel with the

posterior orbits are four more or less regular rows of black cilia.

These do not cross the epicephalon and the division into rows is more

distinct as this region is approached. These cilia become more hair-

like as they extend dowTiward laterally. Below^ them the back of the

head is clothed with fine, yellowish white hair, except that the lateral,

anterior, basal parts of the metacephalon wliich lie within the angles

formed by the basal sutures and the posterior margin of the mouth,

bear l)lack hairs which are somewhat coarser and similar to those on

the posterior parts of the cheeks. The hairy vestiture becomes longer

ventrally. The cheeks are covered with black hair that increases in

length posteriorly to ecpial that of the lower part of the metacephalon.

Fringing the ventral margin of the cheek is a row of small bristles

which extend forward and upward to the anterior or oral margin of

the mouth. The parafrontals and genae are sparsely clothed with

short, black, almost bristle-like hair, and the most lateral portions of

the transverse impressions may l)e also. Above the vibrissae, the

facialia bear a few short, stout bristles, but otherwise only scattered

and even minute hairs which are on the part nearest the frontal suture.

In species of the genus Sarcophaga the vitta often bears small hairs

and bristles at its sides just beneath the ocellar plate.

Thorax.

Of the three thoracic segments, only the mesothoracic is well devel-

oped; the others are much reduced in size.

The whole dorsal surface except the two swellings at its anterior
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corners is the mesonotum (PI. 4, fig. 25). The two swellings are the

humeral callosities (PI. 3, fig. 18; PI. 4, fig. 25, hu.), the upper portions

of the pronotal lobes (PI. 3, fig. 18, pul.). The transverse suture (PI. 3,

figs. 18, 20; PI. 4, fig. 25, tsu.) crosses the mesonotum just forward

of the wings, marking off an anterior region, the prescutum (PI. 3,

figs. 18, 20; PI. 4, fig. 25, prsc). Behind this are the scutum (PI. 3,

figs. IS, 20; PI. 4, fig. 25, sc.) and scutellum (PI. 3, figs. 18, 20; PI. 4,

fig. 25, scL); the former a subquadrate area somewhat larger than

the prescutum, the latter a much smaller plate of more or less hemi-

spherical outline separated from the scutum by a deep transverse

impression.

On the side of the thorax, the pleural suture (PI. 3, fig. 18, plsu.),

which separates the episternum and epimeron of the mesothorax, may
be traced downward from the pleural wing process (PI. 3, fig. 18, pwp.)

to a point just above the middle coxa. Internally the course of this

suture is marked by a strongly chitinized ridge (pleural ridge, ento-

pleuron, or apodeme). The large imperfectly divided plate which

comprises the greater part of the side anterior to the pleural suture,

represents the meso-episternum fused with part of the sternum and

pro-epimeron. It consists of two plates, an upper sclerite, the anepi-

sternum (PL 3, fig. 18, ns.), and a lower, the sternopleurite (PI. 3,

fig. 18, sple.). Just below that part of the sternopleurite which pro-

jects under the prostigma it bears the remnant of the suture which

originally separated the pro-epimeron and the meso-episternum.

Between the posterior border of the anepisternum and the pleural su-

ture are two basilar plates (PI. 3, fig. 18, hp.) and the pleural wing

process supporting the base of the wing. Anterior to the anepister-

num and between it and the lateral parts of the prothorax lies the

anterior spiracle or prostigma (PI. 3, fig. 18, asp.). Its margins are

formed by projections of the plates that surround it. The opening

of the spiracle is a vertical slit fringed on both sides with hairs that

completely cover it. Those of the anterior margin are longer and

overreach those behind. In front of the upper half of the spiracle

and extending backward above it is the pronotal lobe, the upper

swollen portion of which is the humeral callus. x\nterior to the base

of the lobe another part of the pronotum can be seen, while beneath,

completing the closure of the spiracular area lies the pro-episternum

(PI. 3, fig. IS, pes.). The latter has a median, rounded, basal projec-

tion that fits into a corresponding hollow in the top of the anterior

coxa.
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Behind tlu- pleural suluii- aiul l)el()\v ih*- liasc of tlir wiii^ structure

and its associated sclerites, the suhahir phitcs (PI. 3, fi^. IS, sup.),

are the epimeron, the parts of the pcstseutelluni, and the sclerites of

the metathorax. The epimeron, which is iiinnediatcly heliind the

suture, is divided into two parts: an upper, the pteropleurite (PI. 3,

fig. 18, pplc); and a lower, the meropleurite (PI. 3, fig. 18, mplc),

the hatter formed by the fusion of the meron with a part of the plcuron.

Posterior to the pteropleurite and extenchng diagonally upward and

backward from it, is the postscutellum (PI. 3, fig. 18). Laterally two

sclerites are marked off in the latter (fused in some insects) and

constittite the pleurotergite (PI. 3, fig. 18, pt.). That part of the post-

scutellum which lies beneath the scutellum and is visible between it

and the dorsal surface of the abdomen is the mediotergite fPI. 3,

fig. 18, mt.).

All that region of the thorax which is posterior to and l)elow the

plates just descril)ed constitutes the metathorax. I'nder the post-

scutellum and laterally forming a sort of folded hinge, which articu-

lates with correlated processes on the abdomen, is the metanotum

(PI. 3, fig. 18, mtn.). Its lateral part extends downward between

the pleurotergite and the upward projection of the meta-epimeron.

Basally, as it approaches the region occupied by the spiracle it

becomes membranous. From the membranous part arises the halter

(PI. 3, fig. 18, hr.). Below the metanotum lies the meta-epimeron

(PI. 3, fig. 18, mtem.). It is a very irregularly shaped sclerite divided

into four distinct parts, the anteriormost of which forms the lower

sides of the somewhat triangularly shaped area occupied by the

posterior spiracle (PI. 3, fig. 18, psp.). The upper part of this triangle

is formed by a sort of shelf-like projection of the pleurotergite. This

projection is continued around on to the posterior side of the pleuro-

tergite where a deep depression marks it off from the metanotum.

The spiracle itself is a circular opening in the membrane of the tri-

angular area just described. The anterior part of the angle formed

by the lower portion of the pleurotergite and the meropleurite bears

upon the chitinous parts bordering the spiracular area a sort of curved

fringe of reflecting hairs. The free margin of the fringe is concave.

The spiracle is closed by a rounded fan-like cover consisting, of hairs

which radiate out from a point of attachment close to the lower pos-

terior part of the spiracular opening. The distal edge of this cover

fits rather imperfectly into the concave margin of the mat, thus closing
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the spiracle. In descriptions, the fringe will be referred to as the

' hairs of anterior margin of posterior spiracle,' the cover as the * spirac-

ular cover.' The meta-episternum is a narrow plate lying along the

lower edge of the meropleurite between the meta-epimeron and the

middle coxa. Its lower posterior portion bears a groove along which

lies a small projection of the posterior coxa.

Certain areas, sclerites, and sutures of the thorax have been vari-

ously named by systematists. Although most of these are of no value

in this paper, those commonly used are defined. All are paired.

Humeral callus or Humerus: the upper swollen portion of the

pronotal lobe (PI. 3, fig. 18, p7il.).

Presuhiral depression: an irregularly triangular impression at the

postero-lateral portion of the prescutum, the apex of which is formed

by the junction of the transverse suture where it dips downward at the

side with a bend in the chitin extending backward and slightly upward

from the region of the humerus (PI. 3, fig. 20; PI. 4, fig. 25, pd.).

Sutural ridge: I use this term to designate that part of the pre-

sutural depression which lies posterior to the last notopleural bristle

and dips do\sTiward and backward to meet the transverse suture

(P1.3, fig. 20; PI. 4, fig. 25,5/-.).

Pre-alar callus: a slightly prominent protuberance of the scutum

which lies above the attachment of the wing and bears the supra-alar

bristles (PI. 3, fig. 20; PI. 4, fig. 25, prac).

Postalar callus: a narrow, slightly convex, ridge-like area of the

scutum which extends somewhat diagonally and laterally' downward

from the anterior dorsal corner of the scutellum. It bears the postalar

bristles (PI. 3, fig. 20; PI. 4, fig. 25, ?;flc.).

Scufellar bridge: the vertical, almost flattened surface extending

downward from the posterior limit of the postalar callus and ending

anteriorly just back of the wing base. This area is anatomically

designated as the juxtascutellum (PI. 3, figs. 18, 20, jsl.). In some

species of the group a tuft of long hairs is borne on a slight impression

just anterior to the middle; in other species these hairs are short or

wanting.

Supra-alar groove: a groove in the scutum just between the wing

base and the mesonotum. It extends upward from the wing base to

the anterior limit of the postalar callus.

The regions of the side of the thorax which are used by systematists

and their anatomical equivalents are given below:
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Proplruru = pro-episternum (pen.).

Mcsoph'ura = unepisternuiu plus the nvvu \n.-t\\vvu it and the

pleural suture (a»s. + hp.).

Sfernoplcura = sternopleurite {sple.).

Pieroplrura = pteroplcurite (pplr.).

Hypoplcura = meropleurite plus the lateral hall' of the iiietathorax

{mple. -\- mtn. + mtem. + mtes.).

Metapleura = pleurotergite (pt.).

Sutures of the side of the thorax are as follows

:

Notoplciiral or Dorsopleural: extending from the humerus to just

in front of the wing base and separating the mesopleura from the

proscutum (PI. 3, figs. 18, 20, nsu.).

Mesopleural: that part of the pleural suture which is above the pos-

terior basal extremity of the mesopleura (PI. 3, figr IS, msii.).

Sternopleural: separating the mesopleura and sternopleura (PI. 3,

fig. 18, ssu.).

The dorsum of the thorax is marked by five longitudinal, blackish

vittae, a central and two laterals on each side. The three central

vittae extend back to the scutellum while the second lateral pair

extends only from the humerus back to the postalar callus. On each

side of the central or median vitta is a narrow indistinct grayish stripe

that does not extend much back of the transverse suture. Only the

three central vittae are prominent and well marked; the two others

are irregular and ill defined.

Vestiture.— The mesonotum bears short, scattered bristles, that are

inclined backward from near the bases. On the scutellum, they are

slightly longer, more abundant, and erect. On the side of the thorax,

the vestiture where present is hairy and of varying length. The

lower portion of the sternopleurite bears several rows of bristles but

no hair.

Wings.

Each wing structure is attached to the mesothorax along an angular

line that extends downward and l)ackward from near the upper end

of the pleural suture, and then upward and backward toward the base

of the scutellum. It may be divided into a larger veined portion

covered with microscopic hairs and a much smaller lobulated portion
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without hair except as a fringe. The latter portion consists of two

lobes which in a state of rest lie one above the other, the smaller

anterior lobe folding back over the posterior. These are respectively

the anterior (upper) and posterior (lower) calypters (PI. 3, fig. 20, tic,

Ic). These are also called tegulae, squamulae, etc. Their free

margins are fringed with whitish hairs which are longest at the angle

formed by the fold, making a sort of tuft. It is so referred to in de-

scriptions.

The veined portion of the wing structure will be referred to as the

wing. At its base are numerous small plates and articulating surfaces.

It is impossible to say which belong to the wing and which to the

thorax; they have been variously and arbitrarily designated (PL 3,

fig. 20).

For the terminology of the veins the system used is the commonly

accepted one as given in Williston's Manual of the North American

Diptera. Attention is called to the following points of especial

interest.

The very anterior base of the wing is concealed by a small projection

of the thorax which ends in a chitinous plate, the tegula (PI. 3, fig. 20;

PI. 4, fig. 24, if.). This, contrary to the opinion of Lowne, is homolo-

gous with the tegula of Hymenoptera, as has been definitely shown

by several morphological workers. Since this term has also been used

for the calypters, the name 'epaulets' of Lowne (PI. 3, fig. 20, e.) will

be used in descriptions. In this particular species it is light yellow

and brown in color, the brown occurring at the basal part. Function-

ally, it acts as a buffer to prevent the base of the wing, as it moves in

flight, rubbing against the thorax. Lying between the tegula and the

base of the costa is a somewhat larger, whitish, scale-like structure,

the subtegula (PI. 3, fig. 20; PI. 4, fig. 24, st.; subepaulet, 5f.). This

also is probably protective in function.

The costal vein bears bristles for its entire length. These are

largest toward the base. Other veins which terminate in the costa

divide it into six sections. The section included between the ends of

the auxiliary and first longitudinal veins is section III, that between

the ends of the second and third longitudinal, section V (PI. 4, fig. 24).

The length of these sections is approximately equal. On the costal

margin, opposite the point at which the auxiliary vein meets the costa,

can be seen the vestige of a stout bristle known as the costal spine

(PI. 4, fig. 24, csp.). The base of the third vein is bristly about half
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way to the jintcrior cross vein. The hitter is directly Ix'hiiul the point

where the first l(>n<ritiuniial joins the costa. On the lower surface a few

hairs are l)orne at the junction of t lie sccoi id and tiiird \cins.

Lcg.s.

The le^s (PI. 2, fifrs. 12, 14; PI. 4, fijr. 29) consist of the usual five

parts: coxa, trochanter, femur, tihia, and tarsus. In order that the

surfaces or faces of these segments may I)c clearly designated, the legs

are considered to he extentled straight laterally at right angles to the

longitudinal axis of the body. The coxae, femora, and tibiae have

four faces each: that which is directed toward the front is the anterior;

that toward the rear the posterior; that downward the ventral; and

that upward the dorsal. Only the ventral surface of the trochanter

will be referred to. The tarsi are somewhat flattened dorso-ventrally

showing distinct dorsal and ventral faces, but only posterior and

anterior edges (except the first segment which is more cylindrical).

Coxae.— With the exception of the middle coxae, these are united to

their corresponding thoracic segments entirely by meml)rane. The

posterior coxa is divided into two parts: dorsally it bears a small

rounded projection which slides along a groove in the lower edge of the

meta-episternum. Vcntrally it bears on its distal portion a prominent

tuft of close set, slender bristles. Seen from above the middle coxa

shows division into three parts, the coxites (PI. 3, fig. IS). The
anterior coxite has united with the sternopleurite, and the upper one

with the meropleurite. The third or distal coxite is the largest.

From its dorsal anterior margin, a chitinous hook extends forward and

downward. It probably acts as a buffer to prevent the femur from

rubbing against the side of the thorax. Lowne figures it on the middle

coxa of the blow-fly, but does not mention it in the text (PI. 3, fig. 18;

PI. 2, fig. 12, mcx.). I shall call it the mesocoxal spur. It has been

noted among syrphids, anthomyiids, tachinids, muscids, dexiids, and

sarcophagids; but apparently is not common to all Diptera. The

anterior coxa consists of a single piece. At its proximal, dorsal ex-

tremity it is slightly hollowed out for articulation with the pro-

episternum. The trochantins of the anterior and posterior coxae are

visible, but not that of the middle coxa.

Trochanters.— The posterior trochanter bears a group of thickly set,

rather stubby, short spines on its ventral surface. This is termed
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the 'brush' (PI. 4, fig. 29, bf.). In other members of the group its

appearance is more characteristic. The middle and anterior tro-

chanters show no features worthy of mention.

Femora.— The posterior femur is spindle-shaped, that is, the profile

outlines of both the dorsal and ventral faces as seen from the front are

slightly convex. The anterior face typically bears five rows of bristles,

an upper (PI. 4, fig. 29, bafu.3) and two lower approximated rows

{bafl.3) that are quite prominent extending the full length of the

femur (i. e., complete), and two intermediate rows (bafi.3) that are not

developed distally. The latter consist of short, sometimes vestigial

bristles, that are directed outward along the face of the femur. In

small specimens the lower of these two rows may be lacking. The
lower, posterior face of this segment bears a few well separated bristles

on its proximal third. On the upper distal portion is a short, slightly

diagonal row of about three bristles. The middle femur has an an-

terior (PI. 2, fig. 12, bvfa.2) and a posterior (bvfp.2) row of bristles on its

ventral face. Both are complete. The distal third of the posterior

row, however, consists of a series of close set, very short, stubby spines.

This is termed the 'comb' (PI. 2, fig. 12, cb.). A similar, but less

apparent condition is present in the anterior row, but the above

designation applies to the former only. In the middle of the anterior

face is a short row of from three to five bristles. Others occur on the

upper distal portion of the posterior face as on the hind femur. The
anterior femur is somewhat shorter than the others; its anterior face

is slightly fiattened, the posterior strongly convex, more hairy than the

other parts of the legs and bears three rows of very close set, rather

long bristles.

Tibiae.— All the tibiae are more or less cylindrical, somewhat

enlarged distally, and bear scattered bristles. Only the middle one,

however, has a bristle on the ventral surface. This is placed on or near

the middle line, about two thirds of the distance from the proximal

end of the tibia. It is directed downward and outward, and is called

the submesotibial bristle (PI. 2, fig. 12, bsm.). For the most part, the

bristles tend to be arranged in rows parallel to a median dorsal ridge.

Those of the anterior tibiae are smallest and fewest in number.

Tarsi.— Each tarsus consists of five segments, and, except the first

or most proximal, these are flattened dorsoventrally. The former is

more cylindrical. The outer four all widen distally, and are abruptly

stalked at the base. This stalk fits into a cup4ike socket in the
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extremity of the preceding segment. Distally ;it Itoth sides, each of

the four proximal sejiments I)ears a short, hut stout, conspicuous spine,

l)ut on the first and second segments of the metathoracic tarsus the

posterior spine is weakly developed and sometimes almast concealed

beneath a prominent mat of reflecting hairs that \ary in color with

each change of hght. A similar hut less prominent mat occurs in the

first segment of the prothoracic tarsus hut is more anterior than

posterior in position. Excepting these three surfaces just mentioned,

the anterior and posterior edges or surfaces of each of the first f<jur

segments hear a row of short bristles that extend proximally from the

distal spine. Ventrally on each of these segments (i. c, the first four)

a narrow hand down the center is marked off by two rows of short

bristles. Usually on segments 2, 3, and 4 of the anterior and middle

tarsi, and on 2 and 3 of the posterior tarsus this hand is covered with

dense yellowish or orange-yellow hairs, the color changing somewhat

with the direction of the light. The.se I call reflecting bands (PI. 2,

fig. 17, rh.). On segments proximal to those on which the l)and is

completely covered with hairs, the latter usually are present at the

distal end only. The fifth or terminal segment bears at its ex-

tremity the claws (PI. 4, fig. 2S), pulvilli (pi\), and empodium (cm.).

The hair-like empodium is borne on a small, suhciuadrate plate, and

is equal in length to the flap-like pulvilli. Each outer corner of the

subquadrate plate bears a process which articulates with the l)aso of

the corresponding pulvillus. The tarsi throughout and their appended

structures except the empodium are covered with microscopic hairs.

Abdomen.

The somewhat conical abdomen consists of two distinct parts, an

anterior and a posterior. These are sharply differentiated by color

and structure. The posterior part is made up of several .segments

highly specialized for purposes of reproduction, and will be considered

imder a separate heading as the genital segments.

The anterior portion, or abdomen proper, consists of five segments.

The first of these is vestigial and can be seen from below only. The
remaining four are normally developed, each possessing a notum and

a sternum, and are visible both dorsally and ventrally. For accuracy

in the anatomical description the abdomen is treated as consisting of

five segments (a.s.i, as.i, etc.). In the systematic work, however, it

will be considered to consist of onlv the four which are normallv
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developed {as. I, as. II, etc.). These are called the first, second,

third, etc., counting from front to rear.

The ventral edges of the nota do not meet and between them lie

the corresponding sterna or ventral plates (Bauchplatten, Bottcher;

plaques ventrales, Pandelle). These are subquadrate. Their num-

bers are the same as those of the segments to which they belong.

Anterior to the ventral plate of the second segment lies a similar

but smaller sclerite, representing that of the vestigial first segment.

Its notum remains as two narrow, ridge-like plates (PI. 5, fig. 30)

approximated to the anterior edge of the second notum, one on each

side of the ventral plate.

Each segment has two spiracles (PI. 5, fig. 30, sp.) on the ventral

surface of the notum, one on each side. Those of the vestigial first

segment are indistinct and occur on the remnants of the notum as

above noted.

The ventral plate (P4. 5, fig. 30, vp.i; PI. 6, fig. 37, vp. IV) which

lies between the ventral edges of the fifth notum, I consider to belong

to the fifth segment. Pandelle refers to it as the sixth plate (sixieme

plaque); Bottcher follows his example but in his systematic work

designates it as the fifth segment (fiinftes Segment). This seems not

only unnatural but also anatomically incorrect. The plate is highly

modified in connection with the copulatory apparatus. Further

discussion on this point belongs under the consideration of the genital

segments.

The second ventral plate shows a slight indentation in the middle

of its anterior margin. In this indentation is a small hook-like process.

No reference to it has been found and its significance is unknowni.

Vestiture.— Dorsally the abdomen is covered with short, somewhat

decumbent bristles. Ventrally the vestiture is more hair-like and

erect. The ventral plates are distinctly hairy. The hairs of the first

plate are long, those of the second and third successively shorter.

The hairiness is erect and evenly distributed on the fourth plate

(anatomical).

Genital Segments.

In the following discussion the genital segments (PI. 5, figs. 30, 31;

PI. 6, figs. 37, 40) are considered to be pulled from their normal posi-

tion within the end of the abdomen and extended backward and up-

ward till the relation of their parts is similar to that of the segments of
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the uhdomen proper (PI. (i, fig. 40). This corresponds to their original,

not their specialized condition, that is, the actual dorsal and ventral

parts are in their true relation. Thus the forceps are seen to he home
at the junction of the posterior and anterior surfaces of the eighth

segnient rather than on the apparent ventral surface as they appear

when the segments are folded forward. References made in the

descriptions to parts of the genital segments or genitalia follow this

same plan.

The highly specialized genital structure (protuberance genital,

Villeneuve; Genitalsegmente, Bottcher, equalling seventh and eighth

segments; hypopygium; anal segments) which is now fully exposed,

consists of three segments: the sixth, seventh, and eighth abdominal

(PI. 6, fig. 40). In descriptions the seventh will he referred to as

the first genital segment, the eighth as the second.

The fifth ventral plate (PI. 5, fig. 30; PI. 6, figs. 37, 40, vp.^; callerl

fourth in the descriptions of this paper) consists of a short basal

portion, usually concealed beneath the fourth and bears two latero-

posterior extensions, the lamellae (Lamellen, Bottcher; PI. 5, fig. 30;

PI. 6, fig. 37, /.). Their inner anterior edges are united by membrane.

In this species they are normally approximated along the mid^entral

line of the body. The inner portion of each is slightly ridged longi-

tudinally and each ridge bears short, stubby, close set bristles, that in

their entirety resemble in general appearance a scrubbing brush and

suggest the term ' brushes ' (Biirste, Bottcher) which will be used in

descriptions (PI. 6, figs. 37, 40, bvp. IV). The lamellae can be spread

apart and thus permit the passage of the penis between them.

A tough membrane (PI. 6, fig. 40, cm.) connects the genital segments

with the abdomen proper and permits protrusile and retractile move-

ments. Ventrally between the fifth plate and seventh segment it is

very full, forming a pocket (PI. 6, fig. 37, ^j/r.) beneath the former for

the reception of the penis when at rest. Lying in this connecting

membrane, but not visible from al)ove, is the vestige of the sixth

segment (PI. 5, fig. 32, as.^). If the designations of Pandelle and

Bottcher are correct the true fifth plate has disappeared, and in its

place is found a part, at least, of the highly modified sixth segment.

However, careful examination of a specimen of which the genital

segments have been drawni out to their full extent exposing the entire

connecting membrane, shows embedded in the latter a chitinous arch.

As the specimen is held ventral side up, head forward, this arch is seen
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starting from the ventral lateral portion of the anterior, right (actual

right) margin of the seventh notum. As a sort of band it projects

dowTiward (upward as specimen is held) and forward, bends trans-

versely, passing beneath the ventral plate, and extends backward

and upward toward a point opposite its origin. It does not reach the

notum on this side, however, but is left 'floating' in the membrane.

The lower, anterior corner of the notum, however, is prolonged down-

ward toward but does not actually meet it, a narrow strip of membrane

intervening. At its transverse bend this arch fuses with the fifth plate

near its base, acting as a support. On the left side (actual left) a

spiracle, or at least the vestige of one, is found within the chitin of the

arch, while on the right side one lies in the membrane just anterior

to the seventh notum. Logically these must be the spiracles of the

sixth segment. I can therefore come to no other conclusion than that

this arch is the vestige of that segment. This, of course, does not

actually show that what is herein termed the 'fifth plate' and con-

sidered to belong to the fifth segment may not possibly belong to the

sixth. The supposition does not, however, seem unlikely, and is more

reasonable than to suppose that the fifth sternum has been altogether

lost. The fact that in a certain undescribed species of Sarcophaga

the notum of the sixth segment may be found almost as completely

developed as that of the seventh rather strengthens my opinion.

Lowne ^ figures a similar condition in the blow-fly. In a species of

\Yohlfartia found in the Rocky Mountains, I believe that absolute

proof of my contention is presented. The fifth plate though ridged

at the center is undivided and lamellae are lacking. It resembles the

preceding sterna more than does the corresponding plate in any species

of the three genera discussed in this paper, though the same condition

is approached by a certain species of Sarcophaga. In this species the

ventral arch of the sixth segment is covipleie, but at each side a line of

division is apparent which may indicate the original marking off of the

sternum or ventral plate. Normally this arch lies beneath and against

the fifth ventral plate supporting it. But if the genital segments are

pulled forth to the/?/// extent permitted by the connecting membrane,

this ventral arch of the sixth segment is also pulled out, showing that

it has not fused with the fifth sternum as in Ravinia, Sarcophaga, and

Boettcheria. Also the membrane that connects it with that plate is

' Lowne, B. T. The anatomy of the blow-fly, 1893-'95, vol. 2, pi. 50.
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seen to extend between the [lostcrior borilir dI" the l;itt<T ;iii<l the mi-

Icriur bordvr of the sixth st'^uient itself. This is simply thi' norniul

condition ()l)t;iining hrtwcen an\' two succeeding' se^'inents of an

insect's hody. The ^'cnital se;^'iiuiits \\(»uld ii«'\fi- he naturally j)ullc<l

out to a sufiicient extent to show this relation. The condition in

Havinia has heen brought about by either an indentation of tin'

posterior margin or a backward prolongation of the sides of the liftli

sternum, i)erh!ips by both. In any case paired lateral lamellae would

appear, and the connecting membrane originally joined to the posterior

border would either be drawn forward or backward with it and be

attached to the inner borders of the lamellae. With nuxjifications

this is the actual condition which exists in the genera witli which we are

dealing, and the arcli of the sixth segment has become fused with the

fifth sternum. Even the folds present in the connecting membrane

are suggestive of what has taken place. Figure 32 (PI. 5) shows the

structure of the sixth segment in a species of the genus Blaesoxipha.

The first genital segment is more or less cylindrical. Its ventral

surface is entirely membranous and includes the posterior part of the

pocket for the penis. The chitinous plate that forms its dorsal and

lateral surfaces pro])ably represents the notum. Dorsally its anterior

margin is more indented at the center, while on each side of this

indentation are slightly raised areas, called the 'humps' (Buckel,

Bottcher; PI. 5, fig. 31; PI. 6, fig. 40, h.). These 'humps' are well

defined by a curved depression in the chitin except in small specimens

in which they are less conspicuous. In such cases they may be easily

located by the spiracular openings which are on the lines of the de-

pressions marking their posterior limits. They are also distinguished

by a difTerence in color. The ground color of the segments is dull

orange, but this only shows on the 'humps' and at the posterior lateral

edges; the remainder of the segment is generally grayish pollinose.

Also the 'humps' are bare and shining, while the remainder of the

segment bears a vestiture of short hairs.

The second genital segment (eighth abdominal; PI. 5, figs. 30, 31;

PI. 6, figs. 37, 40, g.-i) is fully as large as the first and clothed with

longer hairs with bristles on its upper surface, but is of different .shape.

In profile its outline roughly resembles that of a quadrant, the outline

of which has been somewhat flattened posteriorly. Roughly, as seen

in profile, it may be said to have four surfaces : an anterior, connected

by membrane with the preceding segment; a ventral, bearing the
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genitalis; a posterior, represented by the flattened surface of the

quadrant; and a dorsal, the portion extending from the upper end of

the flattened surface to the anterior margin. From its ventral surface,

as thus designated, depends the penis (PI. 6, fig. 40, p.) and its paired

accessory structures. \Vhat is here termed the penis is actually the

penis sheath. The downwardly directed forceps (PI. 6, fig. 40, /.) is

attached to the junction of the ventral and posterior surfaces. It

consists of two paired hollowed prongs (PI. 5, fig. 30; PL 6, fig. 37,

fpg.) each of which is divisible into a swollen, hairy, proximal portion,

and a smaller, somewhat claw-like, darkened, distal part. The latter

is naked and the tip curves downward and slightly inward. The

prongs are so attached at their base that they spread apart and while

the tips are convergent, they do not meet. The appearance of the

forceps is characteristic for all species of Ravinia except that in one the

tips do not converge. The 'base of the forceps,' used in descriptions

does not refer to any definitely prescribed area, but merely means the

basal part ol the prongs. In this species (also genus) it should be

noted that the base of the forceps bears no upward flap-like extensions

that in other genera partially overlie the anal area. The base of each

prong may be bluntly pointed but together they present a sort of

rounded appearance.

On the posterior surface of this segment just above the base of the

forceps is a small, irregularly triangular, membranous space, the anal

area (PI. 6, fig. 39, a.) through which the anus opens. Extending

upward from the apex of the triangle is an impressed line in the chitin

(PI. 6, fig. 39, ial.), sometimes indistinct, but always present.

Lying in the membrane at each side below the anterior base of the

forceps, and between it and the lateral, posterior, ventral edge of the

notum, is a small somewhat triangular sclerite, the accessory plate

(PI. 5, fig. 30; PI. 6, figs. 37, 40, ac; paralobes, Pandelle; Neben-

lappen, Bottcher).

Observing the ventral side of the segment, the anterior corners of

the notum are seen to be prolonged into medially projecting processes.

These articulate with the sides of a somewhat swollen U- or A -shaped

plate, apparently the progenital sternum of LoAvne. It will be here

termed the genital sternum. The anterior third of this plate is

solidly filled in and may be conveniently called the base. From the

posterior sides of the latter arise the arms. Part of the base lies within

the cavity of the seventh segment concealed by overlying membrane.



PARKER: NEW ENGLAND 8ARC0PHAGIDAE. 21

The concealed portion is folded and loriiis a .slit-like pocket. Tlic ui ins

or sides of the \' are two long, slenth-r, i)rocesses which extend back-

ward, upward, and inward to heyond the hase of the i)enis. Their

posterior extremities articulate witli sliort, rod-Hke phites that extend

downward to meet the anterior, internal (upper) surface of the acces-

sory plate. The apparent object of this arrangement is to control

the position of these plates. The action is entirely independent of

the movements of the penis, and is so planned that when the genital

segments are in their normal position the accessory plates are pushed

downward and upward to fill in the space left between the base of tlie

forceps and the sides of the notuni, thus completely shielding the

delicate structures within.

Joining the posterior margin of the base of the genital sternum just

within the arms are two paired plates which move on the former like

the flaps of a hinge. They extend backward to points opposite the

sides of the penis as it hangs straight downward. The posterior por-

tions of these plates bear long hook-like processes that curve downward

and forward ending in a blunt point. These are the anterior claspers

(vorderen Haken, Bottcher) and are visible in figures 37, 38, and 40

(PI. 6). The posterior bases of the hooks form the posterior margin

of the plates which bear them. Just behind are the posterior claspers

(PI. 0, figs. 37, 38, 40; hinteren Haken, Bottcher). Between the

bases of these claspers lies a small fulcral plate (PI. 6, fig. 38, fup.)

on which they act. The posterior pair are shorter than the anterior

and usually hang straighter doA\Tiward, though often inclined some-

what diagonally to the side. They are prominently hooked at their

tips. At the base, each bears a short process which in figure 37 (PI. 6)

is seen extending upward and inward applying itself to the anterior

surface of the penis near its base. Actually it is attached to the

penis by membrane and the movements of the latter and the claspers

are coordinate. The chitinous structure seen in the same figure

extending from just above the base of the penis to beneath the genital

sternum must correspond to what Lownie called the apodeme in his

Anatomy of the Blow-fly. The name is scarcely applicable, but

serves for the purposes of this paper. The penis moves on the pos-

terior end of this plate as the fulcrum, and its movements are at least

partially coordinated with those of the claspers. These probably

serve to hold it in place during copulation, possibly somewhat for

purposes of orientation. This is readily seen in a properly prepared
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specimen by pressing backward against the anterior claspers, the

penis and posterior claspers being throuTi forward. But neither pres-

sure forward nor backward on the claspers serves to bring the penis

back. This movement is probably controlled by muscles connected

with the penis as the claspers release their hold when pressure is

exerted backward upon the former.

The structure of the penis is comparatively simple compared

with that of Sarcophaga carnaria as presented by Bottcher (Deutsch.

Ent. Zeitschr., 1912, p. 533). This is true of the genus throughout, as

well as of these two species. The penis of the species under discussion

is not divisible into basal and distal portions as is so often the case

among the species of Sarcophaga, but consists of a simple stock or

stem that becomes enlarged distally. It shows but two distinct

sclerites, an anterior and a posterior (PI. 6, fig. 41, abp., ppn.). The

former is short and separated from the latter by a partially chitinized

membranous region as shown in the figures. The posterior plate

basally extends beyond the anterior (PI. 6, fig. 43) and articulates with

the apodeme, while beyond the distal end of that plate it becomes

enlarged, ending in paired lateral knobs, and below these each side

is extended around to the anterior surface of the penis though they do

not meet. The anterior plate is undoubtedly the same as Bottcher's

"ventrale Chitinspange des Stieles," but the posterior would include

several of his subdivisions of the penis of S. carnaria. The distal

enlarged part of this plate is not closed anteriorly but a sort of cavity

is formed. From this cavity three processes extend forward, an upper

median (PI. 6, fig. 40, mp.) and below it two paired laterals (PI. 6,

fig. 40, Ip.). The small median process passes out between the anterior

extremities of the lateral extensions of the posterior plate; outwardly

it is bilobed. Each lateral process may be described as consisting of a

basal part bearing two lobes. The basal part is attached inside near

the base of the cavity. One lobe extends forward and reaches beyond

the median process, the other backward and is often concealed within

the cavity; the former is often the only one which can be seen. All

three processes are partly membranous and supported by chitinous

plates. The changes which take place in their structure and relative

position are easily traced in the several species of Ravinia described

in this paper. There is no part of the penis of S. carnaria which I

would ffeel safe in considering as equivalent to the median process above

described. Possibly Bottcher's "medialen Klappen" will correspond
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to the lateral processes. It is easy to see in a j^eiieral way, a rou^h

resemhlaiiee l)etween the i)eiies of Ravinia and Sareopha^a as repre-

sented hy the two types taken, and the regions of the penis of Raviniu

can be homologized with definite phites of that of iS. carnaria. Other

species, perliaps, show this even l)etter than the one considered.

Within the cavity of the penis can he sei'n two small, chitinous,

rod-like structures extending up the sides. They first bend inward,

and near the center, slightly forward, apparently terminating in a

sensory surface. These are the stilettes (Stilette, Bottcher). Beneath

them can be seen a membrane forming the base of the cavity.

When not in use the genital segments are 'rolled' forward into the

cavity of the fifth segment. The anterior ventral portion of the

eighth partially telescopes within the seventh, the forceps bends

forward and upward, and the penis slips into the pocket beneath the

fifth ventral plate. The opening between the base of the forceps and

the edge of the notuni of the second genital segment is closed by the

accessory plate. The posterior dorsal surface of the seventh segment

is now exposed, also the dorsal and posterior surfaces of the eighth.

In this genus the forceps is usually exposed, or at least only the tips

are hidden, Ijut in other genera it is usually partially, sometimes com-

pletely hidden.

Ch.\etotaxy.

The chaetotaxy is of considerable importance in the classification of

this group. Consequently, as no one species ofl'ers all the characters

concerned, it has seemed best to make a complete list of these irre-

spective of the species taken as a type. It has also seemed advisable

both in the description of the external anatomy and in the .systematic

descriptions to discuss the bristles of the legs and genital segments in

connection with the other characters of the parts concerned rather

than under a separate heading.

Head.

Vibrissae: a pair of very stout bristles, one borne on the lower

extremity of each vibrissal ridge. They are convergent, usually

crossing near the tips (PI. 1, figs. 3, 6, v.).

Froniah: a row of bristles on each side of the frontal vitta. They

originate dorsally about on a line with or slightly below the anterior

ocellus and extend to or below the base of the vitta (PI. 1, figs. 3, 6;

PI. 2, fig. 15, hfr.).



2-4 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

Verticals, Inner verticals: a pair of bristles in the vicinity of the

vertex, usually marking the upper lateral limits of the frontal vitta,

and approximately in line with the inner ends of the posterior orbits

(PI. 1, figs. 3, 6).

Lateral verticals, Outer verticals: a pair of bristles external to the

verticals practically on the same line with them, one on each side, at

the inner end of the posterior orbit. Present in females, less commonly

in males (PI. 2, fig. 15, bvl).

Fronto-orbitals, Orbitals: two, sometimes three bristles situated on

each parafrontal plate near the eye orbit. Usually absent in males,

present in females (PI. 2, fig. 15, hor.).

Greater ocellars: a pair of proclinate, more or less divergent bristles

arising just behind the anterior ocellus (PI. 1, figs. 3, 6, bgo.).

Lesser ocellars: bristles, that are for the most part, irregularly

arranged in rows that extend backward for a varying distance from the

greater ocellars, of slight importance (PI. 1, figs. 3, 6, bio.).

Postverticals: a pair of the most posterior lesser ocellars, distin-

guished by their greater size (PI. 1, figs. 3, 6, bpv.).

Occipito-centrals: a pair of bristles each situated behind and slightly

below one of the verticals and generally in line with the latter and the

last frontal (PI. 1, figs. 3, 6, boc).

Cilia of the posterior orbit : a row of short bristles on the hind margin

of the posterior orbit (PI. 1, fig. 3, cpo. ; PI. 2, fig. 7).

Thora.v.

For purposes of convenience the words anterior and posterior or

postsutural are used to designate the position of the dorsocentral and

aerostichal bristles in relation to the transverse suture.

Hinnerals: three bristles, rarely more or less, inserted on the humeral

callus (PI. 4, fig. 25, bhti.).

Posthumerals: one to four bristles situated on the prescutum just

behind the humeral callus; rarely absent (PI. 4, fig. 25, bphu.).

Xotopleurals: bristles inserted on the sides of the prescutum.

Generally parallel to the notopleural suture, though the anteriormost

bristle is sometimes slightly the most distant (PI. 4, fig. 25, bnj^l.).

Presidurals, Inner and Outer: two bristles situated slightly in front

of the transverse suture on each side of the prescutum. The outer

(PL 4, fig. 25, bpso.) is probably always present, and is inserted just

above the presutural depression. The inner (bpsi.) is nearer the
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median line unci also slightly ni-arcr the suture. It is often larking or

very weakly developed.

Anterior dorsoccnirals: two rows of bristles inserted on tlie inner

margin of the first lateral pair of vittae (PI. 4, fig. 2o, hdcti.).

Posterior dorsoccntrah: similarly placerl to the al)ov<' hut hehind

the transverse suture (PI. 4, fig. 25, hdrp.).

Anterior acrostirlials: two rows, one in.serted on each side of the

nieilian vitta (PI. 4, fig. 25, hn.'i.). Their arrangement is never (juite

symmetrical.

Posterior acrostichals: similarly placed to the above but behind the

transverse suture. Usually the last or prescutellar pair is present,

sometimes all arc absent.

Supra-ahirs: usually three bristles in.serted on the pre-alar callus

(PI. 4, fig. 25, bsa.).

Postalars: two bristles situated on the postalar callus (PI. 4, fig. 25,

bpa.).

ScutcUar apicah or Apicals: a pair of bristles inserted at the apex of

the scutellum; sometimes crossing and usually weaker than those

next to them laterally (in Villeneuve's genus Blaesoxiphella the apical

bristles cross and are the longest, see Ann. Mus. Nat. Hung. Budapest,

1912, vol. 10, p. 613). Generally present in males, absent in females

(PI. 4, fig. 25).

Suhnotopleurals: a short row of bristles on the upper, anterior por-

tion of the mesopleura, extending more or less diagonally downward

and backward.

Mesopleurcd: a row of bristles inserted near and paralleling the

posterior border of the anepisternum (the large anterior portion of the

mesopleura)

.

Sternopleieral: bristles situated on the sternopleura just beneath

the sternopleura] suture; usually three (PI. 3, fig. IS, hspL).

Lower sternoplcural: a row or several rows of bristles situated on the

ventral portion of the sternopleura (PI. 3, fig. 18, hstl.).

Pteropleural: an unimportant group of bristles near the upper

margin of the pteropleura, just beneath the subalar plates (PI. 3,

fig. 18, hppl).

Hypoplexiral: a slightly curved fan-like row of closely set bristles

on the hypopleura (PI. 3, fig. 18, hhpl.).

Abdomen.

Marqinals: bristles inserted on the posterior dorsal margin of any

segment; two or more (PI. 5, fig. 31, hm.).
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Laterals: one or more l)ristles on, or on and near the lateral margins

of the segments (PI. 5, fig. 31, ht-L).

If there is no distinct separation between the marginals and laterals,

either by spacing or difference in size of the bristles, the segment is

said to have a complete marginal row, but this refers only to the dorsal

surface unless otherwise stated.

Pkeparation of Specimens.

The great majority of specimens die and are allowed to dry with

the legs so drawn up that many important characters, not only of the

legs themselves but also of the lower surface of the thorax and abdo-

men, are obscured. To obviate this, the legs should be at least

partially stretched out after death before the fly is allowed to stiffen.

Especial care should be taken so to place the posterior legs that they

do not conceal the ventral plates.

Only rarely are specimens caught with the copulatory apparatus

exposed, and if it is desired to study the genitalia it is necessary to

pull the genital segments from their resting place. In order to do

this, Bottcher recommends that the flies be left over night, as the

elastic resistance which tends to cause the segments to spring back into

their resting position will give way to a waxy flexibility. Old dry

specimens he leaves in a moist chamber for twenty-four hours. To
pull out the segments, the pinned specimen is placed obliquely on a

"Torfplatte," the forceps clasped with " Splitterpinzette " and drawn

outward and backward till the penis forms a right angle with the body

axis. It may sometimes be necessary to raise the penis to its proper

position as it does not always pull out of the pocket.

In addition, I have found the following methods useful. Number 00

steel pins are more convenient than forceps especially when handling

small specimens. Freshly caught flies may be left over night as recom-

mended above or if that is not expedient, the specimens may be stuck

into the cover of a shallow pasteboard box, a slide box for example,

the genital segments having been first loosened by inserting a pin in

front of the forceps and exerting a backward pull. Another pin is

now run up through the cover from beneath, extending obliquely

upward and backward from near the insertion of the pin bearing the

specimen. The point of this pin is pushed between the forceps at

their base and the whole pushed upward and backward. If left thus

for about twelve hours, the parts will have dried in place.
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For (hied specimens wliieli h;i\i' to he relaxed, twelve to twenty-

four hours (sometimes several days are necessary) in a moist chamljer

will usually soften them sufficiently to make the parts Hexihie. Species

with hlack genitalia seem to relax much (juicker than those with ' red.'

The most satisfactory method for treating both dry and freshly

caught material, the former having been relaxed, is as follows. Two
pieces of sheet or pressed cork are taken about four inches long, one

about an inch wide, the other two inches and a half. The narrower

piece is fastened on top of the larger so that each has a long side flush

with a long side of the other. The end view appears like two steps.

Specimens are pinned into the part of the narrower piece that corre-

sponds to the 'rise.' The pin is deeply inserted and both it and the

longitudinal axis of the fly are parallel to the ' tread.' The remainder

of the work is done most advantageously w^ith a binocular. A pin

is taken in the left hand and held or pinned against the posterior

dorsal surface of the abdomen to keep it steady. With the right hand

another pin is inserted in front of the forceps and this is pulled or ratiier

pushed backward and slightly upward. The result should be an

'unrolling' of the segments. Sometimes they can be pulled so far out

that no part is concealed within the abdomen proper and in such cases

the fourth ventral plate is often completely exposed. When the seg-

ments have been pulled out into the proper position the pin which is

held before the forceps has only to be pushed down into the cork to

hold them in place while they dry. Another pin inserted in front of

the penis will keep the latter in its proper relation to the other parts.

Probably a person working with genitalia will prefer to develop his

ovm technique, but the above method may l)e suggestive. Species of

Blaesoxipha, Agria, and other genera that have a very small second

genital segment are less satisfactory to work with than those which

have both segments of about the same size, the membranous connec-

tions being less extensive and sometimes partially chitinized. In

certain species of Sarcophaga the sixth segment is quite well developed

and these species are hard to work with on this account.

Measurements.

Expressions of relative width, height, and length, as herein em-

ployed, compare in ratio form the number of spaces of an eye-piece

micrometer represented. They cannot be judged by the unaided eye

with any great degree of accuracy.
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Width of front: taken at the narrowest part of the front, the speci-

men held head upward its longitudinal axis parallel with that of the

binocular and the oral opening directed toward the standard. Repre-

sented by the line ab, figure 33 (PI. 5).

Width of eye: the greatest width is measured along a line cd

parallel to a6.

Height of eye: the distance eh measured on a line cf that is tangent

to the upper eye orbit at the narrowest part of the front and passes

across the mouth margin just anterior to the front limit of the cheek.

For this measurement and the following the specimen is held at right

angles to the position employed above.

Height of cheek: also measured on ef and represented by the distance

hf.

Length of tarsal segments: measured from the base of a segment to

the base of that which follows. On figure 23 (PI. 3) the distance

between the lines ab and cd.

Length of tibia and tarsus: the distance between the dorsal limits

;

best obtained from the anterior surface or edge.

Second and third antennal segments: in making these measurements

care should be used that their full length is obtained.

Sections III and V ofcosta: the length is measured along the shortest

line connecting the ends of the veins in question (PI. 4, fig. 24).

Geographical Distribution.

Species of Sarcophaga have been described from all the life zones.

The genus is therefore cosmopolitan and it may be that certain of its

species are as well. Sarcophaga haemorrhoidalis Meigen, S. dalmatina

Schiner, and S. falculata Pandelle have been reported from North

America, Europe, Africa, and Asia. S. tuberosa Pandelle as repre-

sented by its various subspecies harpax (Pandelle), exuberans (Pan-

delle), and sarraceniae (Riley), has a like distribution. The wide

distribution of the species of these two groups is not easily accounted

for. Whether their present distribution may have been brought about

by natural migration or whether artificial means have been concerned,

it is impossible to hazard even a suggestion. It is, however, worth

while to draw attention to the fact that so far as reported occurrences

make it possible to say, it is only these two groups, each consisting of

remarkably closely related forms that have so extended a range.
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Possibly ii close iiuiuiry into hahits might prove to be oi' xalin- in this

connection. 8. uligiitosa Kramer, iS. simiata Meigeii, .S. .scojHtrift

Paiulelle, Agria ajfinis Fallen, and doubtless other species are eonnnctn

to Europe and North America.

Raviniu is scarcely less widely distributed though not so well known.

At least one of Van der Wulp's Mexican species belongs to this genus.

North of Mexico there are i)erhaps seven species. Ii. hai iiuiUulen

Meigen is the only species at present recognized from Europe and

Africa. R. pallinervis Thomson has been reported from Hawaii and

the writer has seen other species from South America.

Boettcheria is probably more limited in its range. Three species

are foimd in the northern United States and another in Jamaica.

The genera Blaesoxipha and Wohlfartia are common to Europe,

North America, and Africa.

Generic and Sppxific Characters.

One of the greatest difficulties experienced in working with this

group has been to determine the value of characters; that is, which

are generic, which specific. The writer wishes first to present in brief

form the evidence on which his conclusions are based, many of which

are merely tentative.

As brought out in the previous section, Sarcophaga is a cosmopolitan

genus. Unquestionably, then, it is very old. At the present horizon

it is represented by many species and its specific characters are nu-

merous and vary within wide limits; some original characters have

probal)J\- l)een lost or altered and many new ones added as adaptations

to changed conditions which were encountered during its dispersion.

Some species are quite distinct, even isolated by particular characters,

while others \yhich have several characters in common unite into

natural groups of closely related forms. To this last statement I

wish to call especial attention, also to the fi\-e examples of the same

now cited.

Group a.

Sarcojjhaga uliginosa Kramer and S. n. sp., an American species as

yet undescribed. These two species agree so closel\' in all external

characters, that even the connoisseur cannot safeh' separate them

without reference to the genitalia. Fourth ventral plate, claspers,



30 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

and forceps alike; penes differ but show a common plan of construc-

tion.

Basis of grouping : identical external characters, fourth ventral platef

claspcrs, and forceps.

Specific characters : penes.

Group b.

S. haemorrhoidalis Meigen, S. dalmatina Schiner, S. falculata

Pandelle (members of the haemorrhoidalis group as recognized by

European writers). These species agree markedly in external char-

acters, but may usually be separated by them. Fourth ventral plates,

claspers, penes, and forceps all differ.

Basis of grouping: most external characters.

Specific characters: few external characters, fourth ventral plateSy

claspers, penes, and forceps.

Group c.

S. tuberosa sarraceniae (Riley), »S. tubcrosa harpax (Pandelle), S.

tuberosa exuberans (Pandelle) (members of the tuberosa group as

recognized by European writers). External characters furnish both

good specific and good group characters. A few points are cited to

illustrate. They agree as follows : the general appearance aside from

coloration, both genital segments clothed with equally long hair, the

first without marginal bristles, connecting membrane bears long

slender bristles in two short lateral rows anterior to the 'humps/

They disagree externally most prominently in their color: in S.

tuberosa sarraceniae (Riley) both genital segments are dull orange;

in S. tuberosa harpax (Pandelle) both are black; in S. tuberosa exu-

berans (Pandelle) the first is black, the second dull orange. Fourth

ventral plates differ, claspers very similar, penes strikingly similar,

forceps of sarraceniae (Riley) and harpax alike, but differing from that

of exuberans which is like that of tuberosa Pandelle.

Basis of grouping: external characters in part, similar penes.

Specific characters : external characters in part, fourth ventral plates,

forceps in part.

Group d.

Two species, as yet undescribed, are radically different in most

external characters: fourth ventral plates similar, claspers and penes

differ but show some similarity, forceps similar.
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Basis of un)ii|)in^': /'(/ i.rtrnial rh(tr(icf<r,s, fourth rcninil phtirs,

forceps.

Specific characters: luoM vxicriial churdctcrs, penes.

(ironp e.

Isolated species showing' no distinct relationship.

The genus Sarcophaga, then, is niiide up of isolated species and

species groups, some natural, some perhaj)s artificial and containing

heterogeneous forms. By listing these groups as above several facts

are made apparent, which may seem self evident: (1) that though

each group is defined by characters common to all its species, yet no

two groups are defined by the same set of characters; (2) that no

individual character of a group is likely to be peculiar to that group

alone but may appear in one or more other groups combined with a

dift'erent set of characters. A group therefore cannot be defined by

one character alone but by a combination of characters. (3) That

since the same set of characters appears in no two groups, the total

number of dift'erent characters represented by all the groups is greater

than that of any one group. The total number of different characters

then, are the specific characters of the genus, and within any group

those not common to all its species become the ones by which these

are separated.

Applying the same method of procedure to the other two genera

considered we have the following result.

Ravinia.— The species of this genus have more characters in com-

mon than do those of Sarcophaga, that is, a greater number that are

of generic value. These characters include a portion of those which

were generic in Sarcophaga and a portion of those that were specific.

The color of the epaulets, for instance, is specific in the latter but

generic in Ravinia. External characters of species within the two

groups indicated in that part of the genus represented in this paper,

are fully as distinct as those of the penes, sometimes more so.

Basis of genus: matiy external characters, similar claspers, parts of

penes easily homoJogized, similar forceps.

Basis of groups: few external characters, similar penes, similar fourth

ventral plates.

Specific characters: few external characters, penes.

Bocttcheria.— In general the same remarks apply to this genus as to

Ravinia. Its species, however, are very similar in every way.
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Basis of genus: many external characters, main divisions of j^iws

easily homologized, fourth ventral plates related, forceps related.

Specific characters: feio external characters, clasjiers, differences in

parts offourth ventral plates, forceps in part.

For the purposes of discussion it is assumed that both Ra^ inia and

Boettcheria are genera derived from Sarcophaga. Whether this be so

or whether all three genera are descended from a more primitive form

does not matter, the ideas set forth are equally applicable either way.

In connection with their relationship it might be said, however, that

in certain characters several species of Sarcophaga resemble Ravinia,

notably members of the assidua group. Sarcophaga scoparia Pandelle

bears a general resemblance to the species of Boettcheria. But pro-

viding these two genera actually did branch off from Sarcophaga, these

suggestions are not made as even possibly indicative of species carry-

ing forward characters represented in the primitive line of descent,

but merely to show that a certain relation exists from a genetic stand-

point. Indeed, it might be mentioned that two of our species of

Wohlfartia have penes which more nearly resemble those of Ravinia

than do any found among the species of Sarcophaga. Also, the writer

has among his material a species, which in many ways 'resembles

Ravinia and Wohlfartia, seeming to form a connecting link.

The conclusion to be drawn from the evidence which has been pre-

sented is that the genera Boettcheria and Ravinia must be defined as

such in terms of characters which were specific in the parent genus

Sarcophaga, of which a part, not all, of the generic characters have

been retained. Or to state it differently, among these closely related

genera no one set of characters can be generic and another entirely dif-

ferent set specific ; they are sometimes one, sometimes the other. To

bring out this point it was shown that within Sarcophaga, as it now

exists, there are species groups, each defined by definite characters, of

which a part may appear in one or more of the other groups both as

group and as specific characters. Species groups, if natural, cannot be

otherwise considered than as latent genera, which in due course of time

will sufficiently differentiate themselves from other groups of the par-

ent genus to become distinct, after all connecting gradations have

disappeared. Certain it is, then, that since these groups are defined

in terms of a part of the specific characters of the genus Sarcophaga,

they will, as genera, be defined by a part of the same characters, some

perhaps having been lost, others added. But these characters will
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then 1k> gciu'ric-. Indctd, the li\ potlictical coiiclusioii must \h\ that

sometime Surcophiifja, tis a genus, will hnNe disappeared, hut will he

represented l)y derived jjenera, defined in several different, hut inter-

locking sets of the specific characters of Sarcophaga.

Of interest along this line of argument is Coquillett's genus Heli-

cohia foiuided on a species, SarroplKU/a lirlicis, descrihed hy Towiisenrl.

iVIost certainly the generic characters given were those of specific

value in Sarcophaga, hut the right combination of these characters,

if such exists, was not gi\cn. The fact that I)f)th the first and the

third veins are bristly seems to have been the principal character indi-

cated,— at any rate Coquillett afterwards placed Ravinia quadrisetosa

in that same genus, whereas, to my mind, the relationship between

these two species is distant at best. Quadrisetosa certainly belongs

to Ravinia and helicis probably to Sarcophaga, as far as can be deter-

mined at present.

In respect to Ravinia and Boettchcria as derivations from Sarco-

phaga, this fact is also patent: thatwhile the genital dissimilarities repre-

sentative of species are, as a rule, most marked in that genus, they are

far less so in the other two. Not in all cases, but in many, their species

are much more expeditiously identified by external characters than by

those offereVl by the penes. Considering the characters of the male

organ of generation as the most conservative, the external characters

being more adaptive, this is only the logical result. Boettcheria and

Ravinia as comparatively new genera, might well tend to show external

specific modification much quicker than others of similar value on the

penes and its associated structures. These would in many cases be

adaptive characters, but it is doubtful if the entomologist can escape

the use of these as specific characters. Following the generic descrip-

tion of Boettcheria are listed characters which may possibly be generic,

possibly specific. They are characters which, while not of specific

value in any case studied, yet show differences of degree. For this

reason in both this genus and Ravinia a certain repetition of like char-

acters occurs in the descriptions of the species.

For most species within these genera (there are possible exceptions

not as yet sufficiently studied to make a positive statement) the penes

may probably be safely taken as the criterion of species. Sul)species

may then be made on characters of the fourth ventral plate and

forceps, sometimes on external characters though certainly not by one

unfamiliar with the tendencies toward variation exhibited by the
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various structural and color characters. For other genera this would

probably not hold good in all cases.

As regards Sarcophaga a further tentative suggestion is offered.

It is not the ambition of the writer to split hairs, but it seems possible

that this genus, even in the restricted sense treated m this paper, may
be a more or less heterogeneous group of species, not a natural genus.

Whether this be so or not, will not be definitely ascertained until a

larger number of species have been determined and the genus as at

present recognized has become better known in its cosmopolitan

relationships.

The writer had hoped to be able to present the figure of a hypo-

thetical penis from which those of the various species of Sarcophaga

might have been derived, but owing to the lack of a sufficient variety

of material this has been impossible.

Discussion of Characters.

The discussion which follows will often include references to other

genera than the three directly concerned. Unless otherwise expressly

stated or implied, the term variation as herein used means variations

of specific value within a genus not differences of an individual charac-

ter within a species.

Head.— In profile the head is more or less four-sided and roughly

trapezoidal. The back of the head, while somewhat convex, is

slightly flattened and in Sarcophaga hclicis Townsend as well as in

certain species of Blaesoxipha this is rather pronounced. The front

protrudes more or less prominently beyond the anterior limits of the

eyes ; in the descriptions of the species this is expressed by the phrases,

front very prominent, front prominent, front not prominent (PI. 1,

fig. 6; PI. 2, figs. 8, 10).

The color of the parafrontals and genae, as viewed from the front,

varies from grayish or silvery white, through brassy shades, to golden.

As a rule it is fairly constant within a given species, but among those

which have an extended range (Ravinia communis, Sarcophaga hacmor-

rhoidalis, etc.) variation is apparent. Specimens of a species that are

taken in the south or in the tropics are apt to be more brightly colored

than those from farther north. In fact, a golden coloration is rather

common among tropical and semitropical species, while the less

intense colors prevail among those of the temperate regions. When
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viewed from the side these plates generull\ show dark reflections that

vary from grayish or l)rowiiish to deep hrowii. Among the species of

the a.ssldiKi group (Sarcophagaj the color is the same whether tlie

specimen is seen from the front or side, that is, there are no dark

reflections. The transverse impression is usually less intensely

colored than the plates just discussed. In Sarcophaga tuherosa liarpax

(Pandelle), it has a reddish-brown color. At the basal ends of the

arms of the frontal suture is a dark spot, that is reddish, brownish, or

blackish. The facial plate is lighter than the purafrontals and genae

and slightly if at all carinated; the vibrissal ridges or facialia often

darker. In the asfddua group (Sarcophaga), for example, they are

quite constantly grayish. The frontal vhta. varies from brown to

blackish brown. The cheeks and back of the head are commonly

grayish, sometimes with a bluish tinge; they are occasionally dusted

with yellowish or golden pollen. Color distinctions, except for the

genital segments, and certain areas where they are most constant,

are not given in the specific descriptions, though, if important, they

are referred to in the remarks which follow\

The eyes are bare and offer few characters. On the front, their

upper orbits may be parallel or converge downward. In Bocffchcria

latistcrna the lower inner margins may be concealed by prominent

swellings of the lower portions of the parafrontals. The ratios of the

width of the eyes to that of the front at its narrowest part, and of their

height to that of the cheeks are fairly constant within species limits.

A relatively broad front is characteristic of some genera, a narrow of

others, while still others show a varying Avidth. In an undescribed

species of Sarcophaga the cheek height is four sevenths that of the eye,

but in other species of that genus is less. If specimens are undersized

or distorted due allowance must be made.

The frontal vitta offers several characters of minor importance, yet

often quite typical. Its relative width to that of the front or the

parafrontal plates has been used by some authors but does not seem

to be of great importance. In typical specimens of Ravinia communis

the sides converge backward in a curve, causing a characteristic

swollen appearance at the base. One of the most constant characters

of the vitta is the relation of its sides, whether parallel or convergent

backward. I have seen females of exotic species in which the sides

diverge backward, but this may have been abnormal. Small bristles

sometimes occur toward the sides of the vitta just l)elow the anterior
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ocellus. Not uncommonly the color of the parafrontals encroaches

upon that of the vitta making it appear as if the sides were hollowed

out.

The vestiture of the back of the head when used in combination with

other features affords characters of both generic and specific impor-

tance. It may be entirely black as in Wohlfartia, Sarcophila, and

probably Agria R.-Desvoidy {nee Macquart). In Ravinia and Sar-

cophaga there is considerable variation and in some instances valuable

specific characters are present. For example, Sareophaga dalviatina

Schiner and S. falcidata Pandelle are easily separated by the number

of rows of black cilia behind the eyes, the former always has one, the

latter two. Similarly an undescribed American Sareophaga and S.

tuberosa sarraeeniae (Riley) greatly resemble each other, but they have

two and three rows of black cilia respectively, as above. In most of

our genera the metacephalon bears more or less whitish or yellowish-

white hair. This may be confined to a small portion of the plate just

beneath the foramen as in the three species of Boettcheria here de-

scribed, or may completely cover it (Sareophaga haemorrhoidalis,

S. dabnatina, etc.). Often all of the plate except the very anterior

lower corners will be thus clothed, or all but a narrow space bordering

the posterior mouth margin. In some southern species the vestiture

is bright yellowish or golden.

The vestiture of the cheeks also offers both generic and specific

characters. In Blaesoxipha it is always bristly. In Sareophaga its

color is sometimes indicative of species groups. For example, we

have three species of the haemorrhoidalis group as defined by Bottcher

{Sareophaga dahnatina Schiner, S. haemorrhoidalis Meigen, S.faleulata

Pandelle) in which it is white. Sometimes the hair on the posterior

part of the cheek is as long as that on the metacephalon, sometimes

shorter and distinctly marking the line of division between the two

regions.

The vestiture of the genae varies within wide limits. They may be

bare, sparsely covered with short erect hairs; sometimes there are

several rows of short hairs paralleling the lower eye orbit, or there may

be only a short row of bristly hairs on the lower edge next the trans-

verse impression as in Boettcheria.

The antennae are usually inserted on a line with the middle of the

eyes, sometimes below, but this does not seem to be of great impor-

tance. The shape and length of the second antennal joint vary
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somewhat l)iit tlic differences are obscure. Color seems to \)v their

most useful character and is quite constant, hut is of more interest in

other genera than those imder discussion. The comparati\e length

of the second and the third segments is sometimes helpful in separating

species but is hardly to be relied upon. It is sometimes indicative

of species groups. The outline of the third segment is usually linear,

but it may be broadened distally; color is, as a rule, imimportaiit.

The arista (PI. 2, figs. 9a, 9b) may be plumose with long or short hairs

(shortly phniiose of descriptions) or pubescent (Wohlfartia, etc.).

The plumosity is generally confined to the basal half or thereal)outs,

but in one undescribed species of Sarcophaga extends nearly to the tip.

Walker described a species, S. virgil, stating that the arista had but

two segments; I have never found more or less than three. The base

of the third segment is always slightly enlarged ; at the outer end of

this enlargement and slightly beyond, the chitin is often less deeply

pigmented than that of the remainder of the arista forming a light-

colored band. While this is present in some species and absent in

others it is too variable to be of value.

The palpi offer but two characters: shape and color. The former

is of little value because of marked variations, the latter is generally

dark but in some species such as Sarcophaga fuhipes Macquart it is

distinctly dull orange or fuhous, while in one, as yet undescribed, the

tendency is to be slightly hyaline.

Thorax.— The most important and useful characters of the thorax

are found on the legs and in the chaetotaxy. Dorsally it is traversed

longitudinally by five dark-colored stripes (vittae). The median and

first lateral pair extend from the anterior end of the prescutum back

to the scutellum and are usually well defined. All three may be of

equal width or the median the narrowest. The second lateral pair are

blotchy and extend from the humerus back to the postalar callus.

Between these dark stripes are others of lighter color. Paralleling

the median stripe on each side and nearer to it than to the first lateral

pair is a very narrow stripe differentiated from the remainder of the

area in which it lies by its darker color. Along each side extends a

line of small bristles or hairs depending on the nature of the vestiture

of the metanotum. These stripes may end at the transverse suture

or pass back a short distance beyond it. Ordinarily they are more

distinct if the specimen is tipped forward so that the line of sight

is nearly parallel to the dorsal surface. In the assidua group

(Sarcophaga) they are rather indistinct.
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The vestiture of the thorax is of some interest. In Ravinia, the

metanotum is always clothed with short bristles; in the three species

of Boettcheria, with short hairs. The scutellar bridge (juxtascutel-

lum), which is only fully exposed when the wings are spread, often

bears a group or tuft of hairs, that in Ravinia are always short, but

long in some species of Sarcophaga. The side of the thorax is clothed

with hair, which is unevenly distributed, leaving some parts bare and

affording no features of value. The color of the hairs covering the

spiracles is given in all descriptions. Possibly this is not of great value,

but is sometimes useful. Sarcophaga haemorrhoidalis Meigen normally

lacks prescutellar acrostichal bristles, but when these are present as

they not uncommonly are, the dark color of the hairs covering the

anterior spiracle is of assistance in separating it from S. falculata

Pandelle. In all small species of Ravinia which have been examined

the hairs of the anterior spiracle are grayish though in R. communis

they may be slightly tinged with brown at the base ; also the posterior

spiracular cover is always pale yellowish. Similarly in the assidua

group (Sarcophaga) the relation of color holds good for all species.

The epaulets are important. The characters they furnish are color

distinctions but I have never found any instances of radical variation.

In all species of Ravinia they are either brown or light yellow or only

yellowish, in all species of Boettcheria at present known they are brown

(see generic description), while in Sarcophaga they vary from brown

and light yellow to brown or black ("dark" of descriptions). In

Sarcophaga fidvipes Macquart they are brown and light yellow, but

brownish black in its northern subspecies nigra. On the inner margin

there are usually two slender bristle-like hairs, but in Sarcophaga

scoparia Pandelle three often occur, while I have never noted more

than one in Wohlfartia.

The wings furnish but few good characters. The angle formed by

the bend of the fourth vein is reasonably constant and sometimes

useful. The various curves and convolutions of the posterior cross-

vein have been used by several writers but this vein is probably subject

to as much variation as any character presented. Both the third and

the first veins may be bristly on their basal portion. Bottcher con-

siders that this character of the first vein is inclined to vary, but I

have never kno\\Ti these bristles to be absent in any of our American

species in which they are normally present though the distances to

which they may extend along the vein vary. The costal spine may
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be absent, vestigial, inconspicuous, short, or well dexeloped. The

anterior cross-vein varies in its relation to the end of the first longi-

tudinal, sometimes being directly behind it, sometimes more basal

(nearer the wing base), but the relation is not absolutely constant.

This characterwas used by \'an derWulp (Biologia Centrali-Americana)

in describing the Mexican species. The relative length of sections III

and V of the costa is probably correlated with the preceding character.

The alulae are normally fringed with short hair, but in Sarcophaga

scoparia Pandelle, and two undescribed American species, occasional

specimens are found which have at least the center of the margin bare.

It is possible that species will turn up in which this character is constant.

The color of the calypters is usually whitish or waxy white, sometimes

smoky, and they are generally fringed outwardly with white hairs.

In some species the tuft is of dark hair, but the remainder of the fringe

white. This occurs in one American Sarcophaga, in which the inner

half of the posterior margin of the upper calypter (as they lie folded)

also bears dark hairs. I know no other species w'hich shows this last

character.

The characters found on the legs are among the most useful of those

of any body region. The vestiture may be short throughout (Ravinia)

or certain parts may bear long hair or pile. The posterior coxae are

clothed beneath with a vestiture varying in kind and quantity, but

except in such species as Sarcophaga scoparia Pandelle in which this is

quite dense and long, it is too obscure and variable to be of use. The

bristles borne on the anterior dorsal surface are also useless though

the majority of specimens of any species will show the same number.

A single or double row of bristles is present on the anterior coxite of

the middle leg; the number is probably correlated with the number

borne on the anterior coxa, either two or three. In most species the

latter has but two rows, and when a third is present it lies between the

others about at the center of the ventral surface. In species of Wohl-

fartia, as far as examined, the whole ventral surface is quite evenly

covered with long slender bristles, but they can scarcely be separated

into rows; posteriorly they become longer and more hair-like, pro-

jecting backward in a sort of tuft. The posterior trochanter may bear

long or short hairs, or a 'brush.' In Sarcophaga hacmorrhoidalis

Meigen, S. dalmatina Schiner and S. falculata Pandelle the tro-

chanter bears a short, slender, apical spine beneath; this is not always

easy to see in the last two species. I do not know that this character
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has previously been noted; it is by no means prominent. The pos-

terior femur varies from spindle-shaped to cylindrical. On the an-

terior face are several rows of bristles; three is undoubtedly the

normal number, one borne on the upper portion of the face, one

slightly beneath it, and one at the bottom. When the normal num-

ber is present, these are respectively referred to as the upper, inter-

mediate, and lower rows. When more are present there may be two

or even three intermediate rows, and sometimes two lower rows as in

Ravinia comviiinis. These are also designated as the first, second,

third, etc. Except in Boettcheria the bristles of the upper and lower

rows are always the longest and stoutest. In other genera, so far as

noted those of the intermediate rows are short, vestigial, or wanting,

and not complete {i. e., do not extend the full length of the femur).

The lower row is almost lacking in Sarcophaga fukipes Macquart and

S. fulmpcs nigra; in Boettcheria it is represented by widely separated

bristles on the distal half or third. A lower row may be present on

the posterior face but it is never very strongly developed. On the

middle femur of Sarcophaga sinuaia Meigen an oval, golden, yellowish,

or sometimes whitish spot is found on the distal third of the anterior

face, and a similar much smaller one in the center of the posterior

surface. I doubt if this is absolutely constant, however. The ven-

tral surface of the femur typically bears an anterior and a posterior

row of bristles. These have been diversely modified. In Boettcheria

the posterior row is absent, the anterior represented by a few short

bristles at the center; in Ravinia, both rows are complete; in Sarco-

phaga their characters are varied. Distally the posterior row often

consists of short, stubby, or sometimes spine-like bristles, called the

'comb' (Kamm, Bottcher). In our species of the haemorrhoidalis

group the 'comb' is the only part of the row present; in Ravinia

qiiadrisetosa (Coquillett), R. latisetosa, and species of the assidua group

(Sarcophaga) it is confined to the very distal portion and composed

of but a few bristles. Of course it is absent in Boettcheria. Other

bristles than those mentioned that occur on the posterior and middle

femora, are of no value. The anterior femur has three rows of bristles

on the posterior surface; the intermediate is always the smallest and

in some species of Sarcophaga very much reduced. The vestiture of

the tibiae may be entirely of short hairs; the posterior, however, are

often horded on their anterior and posterior faces. The beards may

consist of very long, closely set, even bristly hairs or the latter may be
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few jiiul scattering. The posterior is usually the best developed,

but in one American species of Sarcophaga both are equal. Tiie

middle and to a less extent the anterior tibiae sometimes sliow a

similar, but weaker hairiness. On the whole, these characters nuist be

used with discretion, as they often vary greatly according to the size

of the specimens. The color of the tibiae as a whole, or individually,

may differ from that of the femur, those of Ravinia being almost con-

stantly brownish or piceous. The presence or absence of the submeso-

tibial bristles presents the only character that seems to be of any

actiuil value in the arrangement of bristles. Ravinia communis is the

only species of that genus in which it has been noted. The relative

length of the fourth and fifth segments of the tarsus is perhaps of no

value as a specific character; in all species of Boettcheria the ratio is

less than one half, usually about one third. In most species the

posterior tarsi are equal in length to the tibiae but in others may be

shorter or longer. The reflecting bands on the ventral surface of the

tarsi are not of practical use for specific determination though some-

times the characters (color, segmental arrangement) are reasonably

constant. The color of the legs as a whole is sometimes dark, some-

times browTiish or fulvous. The latter color is probably not common

though it appears in several American species. In Sarcophaga assidua

Walker the legs are part dark, part light; in S.fulvipes ]Macquart they

are fulvous but in the subspecies blackish (not a variation). I have

seen specimens of Boettcheria laiistcrna with the femora and tibiae

partly fulvous, but without question this was merely an individual

variation.

Abdomen.— The outline* of the abdomen may be somewhat conical

or oval; that of the female often differs from that of the male. The

dorsal surfaces of the nota are clothed with short reclining bristles,

the ventral usually with hairs, rarely bristles. The ground color of the

abdomen is the same as that of the thorax, but is variously and irregu-

larly marked with spots or longitudinal bands or both, which may
change color with each change of light or remain constant. The

fourth notum, in part or in its entirety, may be dull orange in color,

and in certain species yellowish or golden pollinose; sometimes these

characters are combined. They are somewhat varial)le at best.

The ventral plates, which usually overlap the nota, offer the most

important features found on the abdomen. In Boettcheria, the sides

of the plates as a whole, diverge backward ; in Ra^inia they are essen-
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tially parallel; while in species of Sarcophaga they show considerable

range in size, shape, and vestiture. The vestiture is always hairy and

decreases in length posteriorly. On the third plate it is shortest, and

either erect {Ravinia spp., Sarcophaga sp. nov., etc.) or decumbent

{Boettcheria spp., Sarcophaga haemorrhoidalis, etc.). Erect is used in

contradistinction to decumbent, but vestiture so classed may incline

slightly backward. When decumbent, the hairs are scattered and

comparatively less numerous, especially along the mid-ventral line.

In Sarcophaga haemorrhoidalis the vestiture is short on the second

plate as well as on the third but erect on the former. The first plate

is ordinarily angular and either square, rectangular, or trapezoidal.

In one species of American Sarcophaga its sides are strongly convergent

backward and the posterior margin narrower than the adjoining mar-

gin of the second plate. The sides and hind margins of the second

and third plates are more or less rounded as a rule. These plates are

also usually smaller than the first except in Boettcheria. In Sarco-

phaga tuberosa sarraceniae (Riley) all the plates are square and of

approximately equal size. The characters of the fourth ventral plate

are fully as constant as those of the genitalia and are figured for all

species. Their color is usually that of the genital segments though

they are sometimes concolorous with the fourth notum. The basal or

anterior portion may be short or long, roundly or sharply ridged, when

viewed in profile straight or knobbed at the posterior end, or flat.

The lamellae are short or long, narrow or wide, with or without pollen,

with or without flap-like appendages, hairy or bristly, approximated

or wide spread, fixed or freely movable, with or without 'brushes,'

or fused. In accordance with Bottcher's usage, the term 'brushes'

refers to surface not border bristles. ]\Iany of these characters are

available for specific use without pulling out the genitalia. For

instance, there are but three species which show the basal portion

of the plate knobbed posteriorly: S tuberosa sarraceniae (Riley), andS.

tuberosa exuberans (Pandelle), and an undescribed American species.

If examination of a specimen shows the knob, the possibilities are at

once limited to the above. The presence of parallel ' brushes ' on the

inner part of the lamellae indicates either Ravinia communis or R.

penicidata, which can then be easily separated by the number of post-

sutural dorsocentral bristles.

In Sarcophaga tuberosa sarraceniae (Riley), S. tuberosa harpax

(Pandelle), and S. tuberosa exuberans (Pandelle) the dorsal portion of
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the iiicinbrunc which coniu'cts the genital .segments with the ahdonien

proper bears a short row of long, slender hairs on each side just anterior

to the 'humps.'

Genital scgmoits.— The first segment presents the following charac-

ters: color, shape, size, outline in profile, vestiture, and the presence

or absence of marginal and other bristles. The color varies from

shining to dull orange; and in either case may be wholly or in part

grayish pollinose, often with the reflecting colors of the abdomen.

When dull orange the segments may sometimes be partly yellowish or

golden pollinose. The ' humps ' are sometimes the same color as the

remainder of the segments, sometimes not. In Sarcoyhaga dabnatina

Schiner a blackish brown band traverses the posterior part of the seg-

ment, while in S.falculufa Pandelle this color extends forward to the

* humps.' The factor of shape is not important within the limits of this

paper, but in other genera such as Agria Desvoidy,^^'ohlfartia, etc., the

segment is ' humpbacked ' (buckelig) bearing a second line of bristles

on the protuberance. A certain undescribed American Sarcophaga

approaches this condition, but the protu})erance is not pronounced

nor does it bear bristles. The size of the segment in this species is ver\'

large compared to that of the second which is scarcely more than a

disc on its posterior surface. In Ravinia the second segment tends to

be the larger, though this is not always apparent until the segments

have been pulled out. The profile outline is generally slightly convex,

but may be slightly depressed just forward of the marginal bristles as

in our New England species of Boettcheria and in meml)ers of the

assidiia group (Sarcophaga). The surface of the segment is clothed

with scattered hairs; in Ravinia quadrisetosa (Coquillett) they are

almost minute. Ordinarily they are not present on the 'humps'

and are shorter than those borne on the second segment, but in the

subspecies of Sarcophaga tuherosa Pandelle (I have not seen specimens

of the species itself) both these conditions are found. These species

with others, also lack marginal bristles, though in most others they are

present. Aside from these bristles, no others are present in the

genera considered with a single possible exception.

The second genital segment differs, aside from the forcei)s and the

appended penis and its accessory structures, in color, shape, size,

presence or absence of bristles, and the size of the anal area. The

color, like that of the first, varies between black and dull orange, and

may be the same or different but is less commonly pollinose except in
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southern species in which the dusting of the first segment is yellowish

or golden. Differences in shape exhibited are very useful but hard to

define. In Ravinia it is practically constant for all species; several

forms occur in Sarcophaga. When the anterior and posterior surfaces

are parallel, that is, the latter is flattened (see figure of S. haemorrhoi-

(lalis ]\Ieigen), the appearance in profile reminds one of half of a

spherical segment and an additional idea is given by stating whether

the anterior and posterior surfaces are equal or one larger or smaller

than the other. In S. tuberosa sarraccniae (Riley) the profile outline

extends as a curve from the back of the first segment to the base of

the forceps, and suggests a portion of a round object,— such segments

are rotund. The outline may not extend as a curve cjuite to the

forceps base, the posterior surface being slightly flattened. In one

American Sarcophaga the second segment is much smaller than the

first ; it is quite shallow, the posterior and dorsal surfaces represented

by a continuous curve without any line of demarcation between them,

and the whole resembles a disc,— such forms as this are called dis-

coid al rather than rotund and may be either conical or flattened.

Various modifications of the above term are used for descriptive

purposes (see section on external anatomy for definition of the various

surfaces of the second genital segment). In species showing a dis-

coidal character of the second genital segment the "progenital"

tergum projects well forward into the cavity of the first segment and

often carries the penis forward -with it. The size of the second seg-

ment as compared to that of the first is not so important as other

characters, being more or less dependent on them. The vestiture is

usually of medium length and hairy, though the species of Ravinia

always have bristles present, those of Sarcophaga rarely. The size

of the anal area is, to some extent, correlated with the extent to which

the posterior surface is flattened, that is, the larger the anal area the

larger the flat surface. In Ravinia an impressed line extends upward

from it, apparently the remnant of a line of fusion between sides of a

much larger anal area that has become small. This is also indicated

by the more extensive flattened surface that is generally found in

species with this area small. In Sarcophaga the upper limit of the

anal area may be below, at, or above the center of the posterior sur-

face. Some species show a main membranous area \Adth a small

U- or V-shaped prolongation extending upward from it. The upper

limit is considered to be marked by the upper limit of this prolongation,

and as suggested for Ravinia probably indicates fusion.
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Tlu' forceps show j,'reat differences in conforiiiatioii and vcstiturc.

Those of Ravinia are always of the type described under the external

anatomy, the base clothed with short hairs and without upward

fiap-like extensions and the prongs wide spread. In Boettcheria, tlie

base bears long, fine, curly hairs in a sort of tuft, and has short flap-like

extensions, while the prongs are more or less approximated. Sarco-

phaga exhibits the same wide range of characters as it does for other

structures,— they may be large or small; the vestiture hairy or

bristly, abundant or scanty; the base may be long or short and with

or without upward flap-like extensions; the prongs approximated for

a part or the whole of their length, their tips l)ent forward, straight,

curiously formed, naked or hairy.

The accessory plates are sometimes of interest. In Boettcheria they

do not lie entirely within the membrane but the anterior portion is

prolonged into a linear process. In one species of Sarcophaga each bears

a tooth-like projection. Often these plates may l)e more or less hairy

but in S. dalmatina Schiner and S. falculata Pandelle are bare and

shining and may often be seen distinctly without pulling out the

genital segments. In Agria they are greatl\' modified and nearly as

large as the forceps' prongs.

While figures of the genitalia have been presented it is not the pur-

pose of the author to enter into any detailed discussion concerning

the homologies of the parts. Enlarged drawings of the penis of

Ravinia communis are given and Bottchcr's figure showing that of

Sarcophaga carnaria (Linne), the type species of that genus, will be

presented in the second part of this paper. The anterior and posterior

claspers are often of great assistance in classification. In Boettcheria

fcrnahU and B. bisctosa 1 prefer their characters to those of the penes

as a means of separation, for though the latter are distinct enough as

may be seen from the drawings, their actual use in practice is another

matter. As stated in the introduction, figures of the penes are given

for use when other characters fail and the identification of .species by

external characters is the object sought whenever possible. Neverthe-

less, considerable pains and time have been taken to make the drawings

exact. In both Boettcheria and Ravinia the penes hold quite closely

to one txpe of construction, but those of Sarcophaga vary extensively.

In all of these genera, however, they can be divided into proximal and

distal portions (base and head), the former supporting the latter

which is highly modified and presents specific characters. In Ravinia
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there is no definite line of division to separate these two parts, as is

the case in Boettcheria and usually in Sarcophaga. The distal por-

tion bears various processes, but no attempt has been made to define

these. Those who desire to go more fully into the details of construc-

tion are referred to Bottcher's paper (see Introduction).

Chaetotaxy.

Head.— The arrangement of the frontal bristles is more useful as a

generic than as a specific character. In Ravinia the two rows are

either parallel or their lower portions diverge slightly toward the eye

orbits and scarcely descend below the base of the vitta. This is most

pronounced in the females, but is distinct in both sexes, especially in

the second group of the genus as later described. One American Sarco-

phaga has the rows similarly arranged, also species of the assidua

group (Sarcophaga), though the effect is less marked. Most Sarco-

phaga and all species of Boettcheria have the rows extending well

below the base of the vitta and their lower portions more or less widely

divergent. The length and stoutness of the bristles decrease upward

except in the uppermost pair or pairs which are longer and stronger

than those immediately beneath. A line connecting the uppermost

pair would pass through or just beneath the anterior ocellus in most

species, but sometimes a wider space intervenes. In Blaesoxiphella

of Villeneuve the frontal bristles diminish successively in length, dis-

appearing entirely at the top of the ' frontal band ' (probably at apex

of ocellar triangle). The vertical bristles are very stout and promi-

nent. Their bases usually lie in the same straight line with those of

the corresponding last frontal and occipito-central. Orbital and

lateral vertical bristles are most commonly found in females, though

sometimes in males. Species of certain genera have them in both

sexes. The lateral verticals are unusually well developed in both

male and female of a certain American Sarcophaga. Orbital bristles

in the male are probably variable and not altogether reliable as specific

characters. The vibrissae may be either on a line with or slightly

or considerably above the oral margin.

Thorax.— Anterior dorsocentrals are absent in one undescribed

American species of Sarcophaga, a condition occurring most frequently

among a certain group of tropical species, but are present in all others

described. They may be approximately equal in length to that ot

the vestiture of the prescutum or at least short and more strongly
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inclined buckwanl than the latter so that they do not project ahove it,

or else considerably longer. The outer presiiturui l)ristle is always

present and well developed; the inner absent, (jr if present, of varying

strength. The notopleurals prol>ably furnish generic characters. I

have never noted other than four in most of our genera. Of these the

first and third are always weak, the second and fourth strong, but in

species of Wohlfartia fpossibly sometimes in Sarcophaga) only two are

present, the first and third having disappeared. The humeral and

posthumeral bristles are not important. The numbe'r of posterior

(postsutural) dorsocentrals is important. In Boettcheria, so far as

known, only three pairs are found, all of which are long. In species

having four, all may be long, or only the posterior one or two. When
five or six are present at least the anterior three or four pairs are

always short and the foremost of these usually inconspicuous. Other

variations may occur but do not need to be discussed here. If all

postsuturals are long, the anterior are almost invariably considerably

longer than the vestiture of the prescutum. Anterior acrostichals may
be absent, present in whole or part, short or long, slender or stout.

They are always present in Ravinia, absent in Bocticlwria hisriosa,

long and slender in B. latisterna, of medium length and stout in B.

fcrnaldi, while in Sarcophaga they vary even more widely. I sually

only the prescutellar pair of posterior acrostichals is present, sometimes

none. A pair just anterior to these may be very weakly developed,

but ordinarily only one i)ristle of this pair is present. In some genera

all may be present but only the prescutellar pair are at all conspicu-

ous. Except the intra-alars the other bristles of the scutum seem to

be constant in number and position. The former vary in number l)ut

the variations within species are too great to permit their use. The

only reliable factor found in the chaetotaxy of the scutellum is the

presence or absence of apical bristles. For Ka\inia their absence is

generic.

The only bristles on the side of the thorax that present characters

are those of the sternopleura. The sternopleurals vary in number

but there are usually either three or two. ]\Iore sometimes occur,

in certain instances probably an abnormality, in others not. There

may be one or several rows of lower sternopleurals, the posterior always

with the longest bristles; those of the other rows are less regularly

arranged. Certain bristles occurring on the upper anterior part of

the mesopleura have been defined as the subnotopleurals. While
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in small specimens, they are not used because of their small size and

tendency to disappear, yet in one genus (not treated) they are well

developed.

Abdomen.— The most striking character of the chaetotaxy of this

body region is the presence or absence of two marginal bristles on the

second segment. This segment sometimes bears a complete row of

marginals, that are short, slender, and strongly reclinate. The third

segment may have two long, stout marginals; a complete row all

equally strong; or short, slender, strongly reclining ones between the

larger ones at the center and the laterals. The fourth segment bears

a complete row of bristles on its posterior margin that usually ends

ventrally at the forward turn of the margin, but may be continued

forward nearly to the third sternum. In species which probably be-

long to Blaesoxipha the ventral posterior margin of the second and

third segments bears short, slender bristles, and the marginal row of

the fourth segment is very short, the bristles resembling prickles.

Females.

\Yhile this paper does not deal with females, the writer has become

acquainted with their characters in a general way and a brief compari-

son of the two sexes is given for the three genera presented.

In most species the front is considerably broader than in the males

and the inner orbits of the eyes on its upper part are parallel or even

diverge downward. Orbital and lateral vertical bristles are regularly

present. The vestiture of the genae, the color and character of that

of the back of the head and cheeks, the number of rows of black cilia

behind the eyes, and the character of the frontal bristles are usually

the same in both sexes. In Boettcheria the hairs of the arista are

longer in the females.

Except that the inner presutural and apical bristles are usually

lacking in fernales the chaetotaxy of the mesothorax is the same as in

males, also the vestiture of the mesonotum and the color of the spiracu-

lar hairs. The hairiness of the sides of the thorax is less dense, and

the lower sternopleura more commonly bears bristles only. The color

of the epaulets and usually the characters of the wings are alike in

both sexes but the angle formed by the bend of the fourth vein is

sometimes different. The occurrence of a submesotibial bristle i?

possibly coincident in males and females of the same species. The

vestiture of the legs is short and the bearded tibiae so frequently met

with in males do not occur. The intermediate row or rows of bristles

J
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on the anterior face of the third femur are much refhieed or lacking

ahogetlier, while the lower row of the posterior face is often well

developed even when al)sent in the male. The posterior ventral of the

middle femur is present in females of Boettcheria thouf,di not in the

males, while in Sarcophaga thesame row is often complete in the former

hut only present on the distal half in the latter. The number of rows

of bristles on the middle and anterior coxae is quite constantly one

and two respectively and does not vary as in the opposite sex.

The abdomen is usually more oval though it may be the same shape

in both sexes. The fourth ventral plate (taxonomic) does not show

the adaptation met with in the male but more nearly corresponds to

those preceding, while as a whole the sides of the plates are sometimes

overlapped by the ventral edges of the nota. Their vestiture is short

and bristles are borne on the posterior corners or margins.

The genital segments very often show characters as distinctly spe-

cific as in males, but these are less easy to define. In the females of

Ravinia and Boettcheria these segments show the same similarity

among the species which is so noticeable in the case of the males, while

those of the species of Sarcophaga are well differentiated.

Habits.

Concerning the species of Boettcheria no information is available

regarding the habits of larvae or adults. Those of Ravinia and

Sarcophaga while sometimes taken on flowers are mainly scavengers

or parasites. With some possible exceptions, the actual benefit of

these flies as parasites is apparently open to doubt. In connection

with the g}ipsy moth this question has been discussed by T. L. Patter-

son and W. F. Fiske (Bull. V. S. Bureau Ent., techn. ser., 1911, no. 19,

pt. 3). Experimental work resulted in the opinion that the species

found associated with the earlier stages (at least in this country) are

present in the roll of scavengers. Cases of myiasis of which sarco-

phagid flies were the causative agent have occasionally been reported,

but such conditions are imdoubtedly abnormal. Several species have

been lired from human excrement and cow dung. Instances of appar-

ent parasitism and occurrences as scavengers not previously reported,

will follow the descriptions of species concerned.

Systematic Section.

Tables are given for the separation of genera and species. Preced-

ing the former is an introductory note to prevent the confusion of
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other genera found in New England with the three under considera-

tion. The species are numbered consecutively. Relations of species

to each other when such are evident, are given in a paragraph immedi-

ately before the name of the species. This paragraph is numbered

the same as the species concerned, but the number is enclosed by paren-

theses. In the case of species groups the discussion of characters

precedes the description of the first species concerned, the parentheses

enclosing the numbers of all. Data concerning species are presented

in the following order:— name, bibliography chronologically arranged,

location of types if known, summary of important characters, descrip-

tion, habitat, general considerations and comparisons, and habits not

previously reported. The description itself is divided into parts:

head, its chaetotaxy; thorax, wings, legs, chaetotaxy; abdomen,

and its chaetotaxy; genital segments; genitalia. Bristles of the legs

and genital segments are considered under their respective headings.

Only striking and important genital characters are given and char-

acters of the fourth ventral plate which cannot be seen until the genital

segments have been pulled out are mentioned under the same heading.

It must be remembered in using the figures of genitalia for purposes

of identification that the view presented is lateral, and paired parts lie

one behind the other. Lobes and other movable processes of the penes

very likely will not be seen in the identical position in which they are

represented in the drawings, and individual variations in form are

often found. The degree of chitinization also differs and variations

are by no means rare. A posterior view of the forceps is given, but

no attention should be paid to the shape of the base, the important

point being whether or not the upward flap-like extensions are present.

Forceps which normally have their prongs approximated may be

slightly spread, due to the difficulty in pulling them from their hiding

place uninjured. The fourth ventral plates are represented as seen

from the ventral side, in most cases drawn from permanent mounts.

If made from the entire specimen the edges of the fourth notum appear.

No importance should be attached to hairy vestiture unless attention

is especially called to it in the description.

The color of the genital segments when otherwise than black, has

previously been designated as "red" or "reddish." In this paper dull

orange has been used as more nearly expressive of the actual color

though no single color distinction will hold. Specimens which have

been bred and immediately killed never shoAv the same color as those
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fully inutureil, uiul ure ot'teii unrecognizaMc witlinut dnsc uttcntion

to all characters.

It would l)e well when identifying by nieuns of gcnitidia to use all

available illustrations in cases of doubt, as the differences in the rela-

tion of the parts thus seen are often helpful. Besides Bottcher's work

previously referred to, the figures presented in Kramer's article,

" Die Tachiniden der Oberlausitz," will be found useful.^

Table of Genera.

Male specimens of New England genera, the species of whicli possess

any of the following characters do not l)elong to Ravinia, Boettcheria,

or Sarcophaga: arista downy; third antennal segment not longer

than second; cheek vestiture bristly; vestiture of l)ack of head

entirely black; orbital bristles present; less than four notopleurals

and these equally strong (possible exceptions) ; several pairs of post-

sutural acrostichals present but only last pair conspicuous; anterior

coxa with naore than three rows of bristles; ventral surface of abdomi-

nal nota bristly; abdomen dull, that is, without spots or bands of color

that change with each change of light; first genital segment hump-

backed and with two rows of bristles; accessory plates prolonged,

appearing as if a division of forceps, the latter apparently with four

prongs. Males are also eliminated when females have a linear ovi-

positor or an apparent fifth abdominal segment.

1. Bristles of the intermediate row or rows on anterior face of posterior femur

longer and stouter (at least as long and stout) than those of upper and

lower rows; sides of ventral plates, as a whole, diverge posteriorly.

Boettcheria.

Bristles of the intermediate row or rows on anterior face of posterior coxa

always much shorter than those of upper and lower rows, sometimes

absent ; sides of ventral plates as a whole, parallel or converging posteri-

orly (second may appear broadest in some species of Ravinia) 2.

2. Frontal bristles parallel or lower portion of rows sUghtly diverging toward

eye orbits, anterior acrostichals present, epaulets brown and light yellow

or only yellowish, lower sternopleura with several rows of bristles.

Raiinia.

Lower portions of rows of frontal bristles diverging more or less broadly

toward eye orbits; epaulets dark; or if one or both of these characters

are as in Ravinia, the anterior acrostichal bristles are absent and the

lower sternopleura has but one row of bristles.- Sarcophaga.

> Kramer, H. Abliandl. d. Xaturf. Ges. zu Gorlitz, 1911, p. 117-166, pi. 1-3.

2 These characters are sufficient for separating at least all New England species of

these two genera.
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Ravinia R.-Desvoidy.

1826. Sarcophaga Meigen, Syst. Beschr. Zweifl. Ins., vol. 5, p. 14, {pars).

1S63. Ravinia R.-Desvoidy, Hist. Nat. des Dipt., vol. 11, p. 434.

1910. Sarcophaga Coquillett, Proc. U. S. Nat. Mus., vol. 37, p. 602, (pars).

1912. Sarcophaga (Ravinia) Bottcher, Deutsch. Ent. Zeitschr., p. 708.

1913. Sarcophaga (Ravinia) Bottcher, Deutsch. Ent. Zeitschr., p. 366.

Genotype, Sarcophaga haematodes Meigen.

Medium-sized to small species. Front more or less prominent;

at narrowest part not less than one half eye width; cheeks clothed with

black hair; frontal bristles parallel or lower portion of rows diverging

slightly toward eye orbit, scarcely extending below base of vitta; at

least three rows of black cilia behind eyes; metacephalon wholly or

for most part clothed with whitish or yellowish-white hair. Vestiture

of metanotum of short, scattered bristles; epaulets brown and light

yellow, sometimes onlj- light yellowish, anterior face of posterior

femur with several rows of bristles, an upper and a lower always pres-

ent, intermediate rows present or absent, if present the bristles short

or vestigial; fourth tarsal joint at least one half length of fifth; middle

femur with anterior and posterior complete rows of bristles, those of

latter the longer; tibiae piceous to dark brown, rarely same color as

femora; four notopleurals, second and fourth longest; anterior dorso-

centrals and acrostichals always present; scutellar apicals absent;

lower sternopleura with several rows of bristles. Abdomen of cf

somewhat conical, of 9 subcircular or somewhat oval in outline;

ventral plates broad, with their sides as a whole approximately paral-

lel, second sometimes appears slightly the broadest; third plate uni-

formly covered with short erect or nearly erect hairs that are of equal

length except those fringing posterior margin.

Genital segments of cf .— Prominent, first usually with posterior

half exposed; dorsal, posterior, marginal bristles present; second,

generally larger than first, subrotund, as a rule its posterior surface

flattened diagonally upward and forward from base of forceps; anal

area small, extending but a short distance above base of forceps.

Forceps somewhat rounded at base, latter without upward flap-like

extensions and its vestiture short; prongs wide spread, darkened at

tips.

The genitalia of the species herein described agree in the following

characters. These are probably, though not necessarily, of generic

value. Penis not divided into proximal and distal portions; posterior
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phite continuous from base to top ot' pt-nis, variously niodilicd distally.

Three processes extend fonvard from distal anterior surface, an upi)C'r

median and paired laterals slightly beneath them. Anterior and

posterior claspers ahvays present, former much the longer, latter

hooked at distal end, not merely bent forward. These characters will

at least be of use within the limits prescribed by this paper.

An impressed line may be seen extending upward from the anal

area, in species of Ravinia, but it seems to be a vestigial character

representing the line of fusion IietAveen sides of an anal area once

much larger. li^ven when the line is indistinct the inward fold of the

chitin or membrane can usually be seen showing through.

The genus Ravinia is represented in our New England fauna by at

least four species
;
probably there are seven or eight in North America.

Bottcher (Deutsch. Ent. Zeitschr., 1913, p. 366), who considers this

as a subgenus of Sarcophaga, places R. paUinervis (Thomson) (Cali-

fornia and Hawaii) and R. xanthopyga (South Carolina, see below)

in this genus on the arrangement of the frontal bristles, probably cor-

rectly. Of itself this is not sufficient, however, as members of the

assidua group of that genus (to a less marked extent) show the same

character. It is possible that one species here described may be

synonymous with Ravinia paUinervis (Thomson) but if so this cannot

be determined from Thomson's description, though this agrees with

R. latisciosa in several points. Though mentioned by both Brauer and

Bergenstamm (Zweif. d. Kaiserl. Mus., vol. 5, p. 414) and Bottcher

I have never been able to find any description of xanthopyga by Schiner

to whom the species was credited. Concerning this Dr. Bottcher has

written me that in the collection of the K. K. Hofmuseum, Wien, where

Schiner 's material is deposited, there are two specimens labeled " S.

xanthopyga det. B. B. (Siid-Carolina Coll. Winth) " and below, another

label, " xanthopyga Sch'm.—Siid.-Carolina." Apparently no descrip-

tion was ever published and as Van der Wulp has since used that name
for one of his Mexican species, it must be held for the latter. I have

specimens from the United States National Museum determined as

Van der Wulp's xanthopyga. If correctly identified this is also a

species of Ravinia.

Some species of Ravinia have two parallel ' brushes ' on the lamellae

of the fourth ventral plate, some lack them and have the lamellae

wide spread, others show still different characters. Certain species

have both the first and the third vein bristlv, others onlv the third.
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These characters are therefore not of generic value (so used by Coquil-

lett to place R. quadnsetosa as a species of Helicobia). The character

of the bristles on the first and third veins is not even indicative of the

two groups into which the four species described are separated since

R. xauthopyga (Van der Wulp), which would belong to the first along

with R. communis and R. peniculata, has both veins bristly, whereas

the latter two have onl}' the third. R. quadnsetosa (Coquillett) and

R. latisetosa, which compose the second group, have bristles on both

veins.

Characters of the second genital segment are particularly character-

istic of the genus, especially the small anal area and the forceps. The

wide spread forceps prongs with darkened tips are distinctive and do

not occur in any other genus studied by the writer. (Sarcophaga

haemorrhoidalis approaches this condition.) These characters are

perhaps somewhat obscure unless one is familiar with the genera and

species of this family, but the forceps is generally visible in part at

least, often wholly so. The brown and light-yellow epaulets are sug-

gestive, but occur in other genera as a specific character. The same

applies to the arrangement of the frontal bristles and to the absence

of scutellar apicals.

The females, which show the same remarkably close resemblance

of external genital characters as the males, can best be separated by

the chaetotaxy of the thorax which corresponds to that given in the

descriptions. The bristles on the first and third veins are very

useful as eliminating characters.

Table of Species.

1. Fourth ventral plate with 'brushes' 2.

Fourth ventral plate without 'brushes' 3.

2. Four posterior dorsocentral bristles present communis, n. sp.

Three posterior dorsocentral bristles present peniculata, n. sp.

3. Lateral vertical bristles present; forceps prongs approximated basally for

at least half their length, their tips not convergent latisetosa, n. sp.

Lateral vertical bristles absent; forceps prongs separated from near the

base, their tips convergent guadme^osa (Coquillett).

(1, 2).— The first two species described, with several other American

species not mentioned in this paper and R. haematodes (Meigen)

(Europe and North Africa) form a natural group within the genus.

The following characters are common to these species: medium-sized

flies; breadth of front at narrowest part about one half eye width;



PARIvER: XKW KXCLAXD SARCOPHAGIDAE. ao

lowrr portions of rows of frontal Kristlt-s dixcr^nii^ slightly toward

eye orbits; lamellar of fourth M-iitral plate normally approximated

along midxentrul line ami hearing- two parallel 'hrnslies' which are

generally visil)le. R. comnmnift, n. sp., R. pcniruhitd, n. sp., and R.

haematodcs (Meigen) all ha\'e the lateral processes of the penes quite

large and extending farther forward than the median process; tiiis

will prol)al)ly l)e foimd true of other species which agree in the external

characters listed ahove.

1. Ravinia communis, n. sp.

(Most figures of external anatomy.)

Type cf : Massachusetts Agricultural College.

Pakatypes (cf ): Massachusetts Agricultural College, one; Boston

Society of Natural History, two; Cornell University, tw^o; United

States National Museum, one (no. 18,424); American Museum of

Natural History, one; collection of C. W. Johnson, one; collection of

writer, two.

Breadth of front at narrowest part about one half eye width;

lateral vertical bristles absent; anterior face of posterior femur

typically wath five rows of bristles; submesotibial bristle strong;

third vein bristly; four pairs postsutural dorsocentrals, all well devel-

oped but last two pairs the longest. Lamellae of fourth ventral plate

normally approximated along midventral line and bearing two parallel

'brushes.'

Length: 8 to 11 mm.; average 9 to 10 mm.
Head.— Viewed from side parafrontals and genae with dark reflec-

tions. Breadth of front at narrowest part two fifths to one half eye

width; cheek height approximately two fifths that of eyes. Front

prominent, inner orbits of eyes on its upper part converging dow nward ;

sides of frontal vitta usually drawn in at base and converging backward

by a curve. Tip of second antennal segment brownish; third seg-

ment twice length of second ; arista plumose on basal half. Back of

head somewhat convex; four rows of black cilia behind eyes; meta-

cephalon clothed with whitish or yellowish-white hair. Genae sparsely

covered with short erect hairs, a few^ longer ones near lower eye orbits.

Palpi dark.

Chactotaxy.— Lateral verticals absent; vibrissae on a line with

mouth margin.

Thorax.— Sutural ridge bare. Hairs covering anterior spiracle



56 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

grayish or slightly grayish yellow, often tinged with brown at base;

those on anterior margin of posterior spiracle light brown, outwardly

tinged with yellow; spiracular cover pale yellowish.

Wings.— Bend of fourth vein normally a right angle, rarely a little

more or less; anterior cross-vein behind end of first longitudinal;

third vein bristly; costal spine vestigial; section V of costa about

equal to section III; alulae fringed with hair; calypters whitish,

outwardly fringed with white hair.

Legs.— Dark; posterior trochanter with 'brush'; femur spindle-

shaped, typically with five rows of bristles on anterior face, those of

second and third (intermediate) rows rather short, directed outward

along femur, sometimes almost appressed, often vestigial, especially

those of third row which is occasionally wanting ; a weak row of bristles

may be present on lower, posterior face, especially proximally; tibia

usually curved; tarsus equal in length to tibia. Middle coxa with a

single row of bristles; comb of femur well developed; submesotibial

bristle strong. Anterior coxa with two rows of bristles.

Chaetotaxy.— Anterior dorsocentrals much longer than vestiture

of prescutum and as long as or longer than anterior postsuturals

;

inner presuturals short; four pairs posterior dorsocentrals, last

tw^o pairs the longest; prescutellar acrostichals present; three sterno-

pleurals.

Abdomen.— Lamellae of fourth ventral plate normally show a&

approximated ridges bearing two parallel 'brushes.'

Chaetotaxy.— Second segment without marginal bristles; third with

two at center and with short, slender bristles between these and

laterals; fourth with a complete row of bristles ending ventrally at

forward turn of margin.

Genital Segments.— First, generally gray pollinose except

'humps' and sides near posterior margin, often tinged with reflecting

colors of abdomen ; vestiture short; outline in profile somewhat con-

vex; second, dull orange to yellowish, rarely brownish. Forceps

prongs slightly convergent at tips.

Genitalia.— 'Brushes' of fourth ventral plate extend the full

length of inner edges of lamellae; base of plate with a subcircular

membranous area at its center. About in line with median process,

posterior plate of penis has a roundish or ridge-like protuberance on

each side ; distal extremity broadened and having form of paired lateral

kno])s; median and lateral processes somewhat membranous and sup-
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ported hy chitinous structuiv, toniior l)il()l»t(l at ciid and slij^ditly

shorter than the latter.

Described from eleven speciineiis; over one hundred exuiniut-d.

Ranok.— New England: Mass.: .Vnilierst, Winclicndon, North

Adams, Westfield, Springfield, Mt. Tom, Auhnrndalc, Kdgartown,

Wcllesley, Melrose, ("amhridge. Forest Hills, Beverly, J*enikese Island;

Me.: Orr's Island; N. H.: Conway; Conn.: New Haven, Darien.

United States: N. Y., X. J., Pa., (Ja., la., Ky., ("olo., Ariz., Mont.,

Utah, Calif.

Foreign: Canada, Bi'riiiuda.

This is prol)ably the most common species of sarcophagid in the

northeastern United States. From other New EnglantI species of

the genus it is easily separated by the five rows of bristles on the

anterior face of the third femur, though this character appears in at

least one other species that occurs farther south. I have also noted

the same on specimens of the common Sarcophaga carnaria of Europe,

but as within the species under discussion, it is somewhat variable and

the intermediate rows are apt to be vestigial. In the latter case, the

presence of four postsutural dorsocentrals will distinguish it from

pcniculata, which has only three; both species have brushes on the

fourth ventral plate. It is the only New England species of Ra\inia

that has a suhmcsotihial bristle. The bristles of the anterior and pos-

terior ventral rows of the middle fennir are much stouter than in the

other species and the 'comb' extends farther back along the femur.

The submesotibial bristle is sometimes wanting, but this most com-

monly happens in southern specimens.

The color of the parafrcmtals anrl genae is more or less brassy, but

in some specimens approaches silvery or grayish white. The latter

color has been noted in western and southwestern material.

Southern forms, which are probably entitled to at least subspecific

rank, have both genital segments dull orange and are somewhat yel-

lowish pollinose. These forms also differ slightly in the structure of

the penis.

This species is often found feeding or larvipositing on human excre-

ment.
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2. Ravinia peniculata, n. sp.

PL 7, fig. 45.

Type cf : Massachusetts Agricultural College.

Paratypes (cf ): Boston Society of Natural History, five; Cornell

University, one; collection of author, one.

Breadth of front at narrowest part about one half eye width; lateral

vertical bristles absent; anterior face of posterior femur typically with

three rows of bristles, the lower may appear double; submesotibial

bristle absent; three pairs postsutural dorsocentrals, all long. Lamel-

lae of fourth ventral plate normally approximated along mid-ventral

line and bearing two parallel 'brushes.'

Length: 7 to 8.5 mm.
Head.— Viewed from side parafrontals and genae with dark reflec-

tions. Breadth of front at narrowest part about one half eye width;

cheeks, height approximately one third that of eyes. Front promi-

nent; inner orbits of eyes on the upper part converging downward;

sides of frontal vitta very slightly drawn in at base, practically parallel,

though sometimes converging backward in a weak curve. Second

antennal segment blackish ; third about twice length of second ; arista

plumose on basal half. Back of head somewhat convex; at least five

or six rows of black cilia behind eyes extending down nearly to fora-

men ; metacephalon clothed with whitish-yellow hair. Genae sparsely

covered with short, erect hairs, a few longer ones near lower eye orbit.

Palpi dark.

Chaetotaxy.— Lateral verticals absent; vibrissae on a line with oral

margin.

Thorax.— Sutural ridge bare. Hairs covering anterior spiracle

light colored, mostly grayish; those on anterior margin of posterior

spiracle dark brown, outwardly faintly tinged with yellow; spiracular

cover pale yellow.

Wings.— Bend of fourth vein normally a right angle, sometimes a

little more or less; anterior cross-vein behind end of first longitudi-

nal; third vein bristly; section V of costa about one and one half

times section HI; alulae fringed with hair; calypters whitish, out-

wardly fringed with white hair.

Legs.— Dark; posterior trochanter without ' brush ' ; femur spin-

dle- or subspindle-shaped, anterior face typically with three rows of

bristles, those of second row quite short, those of third usually so

arranged that row appears double; tibia nearly straight; tarsus equal
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in leiigtli tt) til)i;i. Middle loxa with a single lou ol" liiistlcs; t't-iinir

with distinct 'cornl)'; Mihniesotibitil l)ristlt' lacking. Anterior dorso-

centrals nuicli lonj^er than vestitiire of prescutiiin, nearly as lon^ as

postsiitiirals; inner presutnrals quite distinct, ahoiit haM" h-n^th of

outer. Three pairs posterior dorsocentrals (rarely four), all lonj;;

prescutellar acrostichals present; three ste.rnopleiirals.

Abdomkn.— Lamellae of fourth ventral plate normally approxi-

mated alonji; mid-\entral line and hearing' two i)arallel 'brushes.'

Chactota.v;/.— Second se^'inc^nt without marginal bristles; third with

two at center, and short, slender ones between these and laterals;

fourth with a complete row of bristles ending ventrally at forward

turn of margin.

Genit.\l segmexts.— Dull orange; first, sometimes wholly or in

part gray pollinose; its vestiture short and scattered ; outline in profile

somewhat convex. Forceps prongs slightly convergent at tips.

Genitali.v.— 'Brushes' of fourth ventral plate extending part way

toward base of lamellae, the plate without a membranous area at base.

Posterior plate of penis without roundish or ridge-like protuberances

on each side; distal extremity broadened and having form of paired

lateral knobs; median and lateral processes somewhat membranous,

supported by chitinous structures, former not lobed at end and slightly

shorter than the latter.

Described from eight specimens: several others examined.

Raxge.— Xew England: Mass.: Wellesley, Aut)in-nflale, Mt. Tom,

Blue Hills, North Abington, Forest Hills, Woods Hole, Wareham;

Me.: Orr's Island; Conn.: Xew Haven.

United States: X. Y., Pa.

The name of this species is meant to draw attention to the * brushes

'

on the fourth ventral plate. It is at once distinguished from the

preceding species by the presence of three instead of four postsutural

dorsocentrals. In this respect it agrees with the genotype, R. hanna-

todes (Meigen) (Europe and northern Africa). There are three

instead of five rows of bristles on the anterior face of the posterior

femur, and the trochanter lacks a 'brush.' This is probal)ly the only

American species with three dorsocentrals.

I have two females of this species taken by Dr. H. J. Franklin, at

Wareham, Mass., larvipositing on excrement.

(3, 4) Ravinia quadrisetosa (Coquillett) and R. latisetosa form another
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natural group within the genus, and differ from the two species just

described and all others known to the author as follows : flies of small

size; breadth of front at narrowest part at least two thirds eye width;

rows of frontal bristles parallel, though last ventral pair sometimes

diverge slightly toward eye orbits; lamellae of fourth ventral plate

without 'brushes' and widely separated; penes slender; median

process extending farther forward than laterals and practically en-

tirely chitinized; lateral processes entirely chitinized and blackish in

color.

3. Ravinia quadrisetosa (Coquillett).

PI. 4, fig. 27; PI. 7, fig. 46.

1900. Helicobia quadrisetosa Howard, Proc. Wash. Acad. Sci., vol. 2, p. 568.

Note of habits.

1901. Helicobia quadrisetosa Coquillett, Ent. News, vol. 12, p. 17. Descrip-

tion.

1904. Helicobia quadrisetosa Baker, Invert. Pacifica, vol. 1, p. 3. Occurrence.

1911. Sarcophaga (Helicobia) quadrisetosa Greene, Ent. News, vol. 22, p. 384.

Occurrence.

1912. Sarcophaga (Helicobia) quadrisetosa Pratt, Can. Ent., vol. 44, p. 181.

Occurrence and habits.

1912. Helicobia quadrisetosa Hunter, Pratt, and Mitchell, Bull. U. S. Bur.

Ent., no. 113, p. 49. Occurrence and habits.

1913. Helicobia quadrisetosa Johnson, Bull. Amer. Mus. Nat. Hist., vol. 32,

p. 75. Occmrence.

Type: U. S. National Museum, no. 5395.

Breadth of front at narrowest part about two thirds eye width;

lateral vertical bristles absent; anterior face of posterior femur

typically with two rows of bristles, if intermediate row is present, it is

vestigial; submesotibial bristle absent; first and third veins bristly;

four pairs postsutural dorsocentrals but last two pairs the longest.

Lamellae of fourth ventral plate widely separated, without 'brushes.'

Length: 4 to 6 mm., average about 6 mm.
Head.— Viewed from side parafrontals and genae with dark re-

flections. Breadth of front at narrowest part about two thirds eye

width; cheek height approximately one fourth that of eyes. Front

prominent ; inner orbits of eyes on its upper part parallel or converging

very slightly downward ; sides of frontal vitta parallel, a little drawn in

at base, second antennal joint brownish at tip; third about twice

length of second; arista plumose on basal two fifths or one half.

Back of head somewhat convex; three rows of black cilia behind eyes;
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metacephalon, except anterior lower eoriu-rs, clothed witli whitish or

faintly yellowish haii-. Genac with a row f)f inimite hairs near lower

eye orbit, often intlistiii<,aiishaltle on small specimens. Palj)i dark.

Chdciotaxy.— Lateral verticals absent; vihrissae on a line with oral

margin.

Thok.w.— Sntnral ridge hare. Hairs covering anterior spiracle

light colored, mostly grayish; those on anterior margin of posterior

spiracles hrowiiish, outwardly tinged with yellow; or only brownish

at very base; spiracular cover pale yellow.

Wings.— Bend of fom'th vein normally a right angle; anterior

cross-vein behind end of first longitudinal; first and third veins

bristly; costal spine short or inconspicuous; section V of costa alxjut

one and one half times section III; alulae with fringe of short hairs;

calypters whitish, outwardly fringed with white hair.

Legs.—Dark; posterior trochanter without 'brush'; femur si)indle-

shaped; anterior face typically with two rows of bristles, an upper

and a lower, if intermediate row is present, it is vestigial; tibia

usually straight; tarsus ec^iial in length to tibia. Middle coxa with a

single row of bristles; femur with short inconspicuous 'comb'; sub-

mesotibial bristle absent. Anterior coxa with two rows of bristles.

Chaetotaxy.— Anterior dorsocentrals considerably longer than

vestiture of prescutum and as long as or longer than anterior post-

suturals; inner presuturals absent; four pairs posterior dorsocentrals,

last two pairs the longest; prescutellar acrostichals present; three

sternopleurals.

Abdomen.— Lamellae of fourth ventral plate without ' brushes

'

and widely separated by a L -.shaped space; in profile posterior ends of

inner margins are seen turned downward and bearing short hairs

(this does not show in figure, which is ventral view.)

Chaetotaxy.— Second segment with complete marginal row of Ijristle-

like hairs; third with a corresponding row of slender bristles, the two

central ones often the longest; fourth with complete row of bristles

ending ventrally at forward turn of margin.

Genital segments.— First, gray poUinose, except ' humps ' which

may be darkened, the dull orange ground color may show at sides;

vestiture minute, scattered, often hardly discernible; outline in profile

slightly convex; second, dull or brownish orange. Forceps prongs

separated from near base, curved ys'ell apart, tips convergent.

Genitalia.— Posterior plate of penis not knobbed at tip, but
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prolonged forward laterally as two short arms; median process about

as broad as penis, bluntly bilobed at end, extending farther forw^ard

than laterals, and practically completely chitinized; lateral processes

entirely chitinized, blackish, and nearly filling space between median

process and the short arms of posterior plate.

Redescribed from more than fifty specimens.

Range.— New England: Conn.: Stonington.

United States: N. J., Md., Va., W. Va., Ga., D. C, Fla., Tex., Nev.,

Calif.

Foreign: Porto Rico, Bermuda, St. Vincent.

This species has a wide distribution over the southern United States

and is probably common in the \Yest Indies. Its occurrence in

Mexico is not unlikely, though I cannot identify it with any of Van
der Wulp's descriptions.

It is not always easy to separate this species from R. latisetosa, due

to the fact that the lateral vertical bristles in the latter are sometimes

only weakly developed. Other differences, however, are more or less

marked; the front is generally less broad, the intermediate row of

bristles on the anterior face of the posterior femur is lacking or vesti-

gial, while the forceps prongs are separated from near their base and

are slightly convergent at their tips. In latisetosa the prongs are paral-

lel, not convergent. The penes, while similar, easily differentiate the

species; the lateral processes in quadrisetosa are large, in latisetosa

small. The end of the penis in quadrisetosa is sometimes covered with

membrane concealing the processes and is apt to be deceptive.

This species was described by Coquillett from two males and four

female specimens, and placed by him in the genus Helicobia. It is

unquestionably a Ravinia and Helicobia, as a genus, is of very doubt-

ful validity. I was unable to find Coquillett's types at the National

Museum, but from other material identified by him, which agreed

with my own previous identification from his description, I was able

to be reasonably certain of the species, the more so as the specimens

from which the above description is taken were all southern. The

following species, with which it is apt .to be confused, has not been

reported from the south.

In the American Museum of Natural History at New York are four

COtypes of Williston's chaetopygialis (St. Vincent). Three of these are

specimens of quadrisetosa and only the labeled specimen is chaetopygialis

and agrees with the description.
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4. Ravinia latisetosa, n. .sp.

PI. 1. liu. L'H: I'l. 7, till. 4.").

Type cf : Massuchusett.s A^'ricultural (
'ollc},'^.

Paratypes (cf ): Bussey Institution of Harvard I'niversity, one;

Boston Society of Natural History, one; Connecticut Agricultural

Experiment Station, one; personal collection of author, one; collec-

tion of (". W. Johnson, one.

Breadth of front at narrowest part at least two thirds eye width;

lateral vertical bristles present; anterior face of posterior femur typi-

cally with three rows of bristles, but those of intermediate row rather

short; suhmesotibial bristle al)sent; first and third veins bristly; four

pairs of postsutural dorsocentrals, last two the longest; lamellae of

fourth ventral plate widely separated, without 'brushes.'

Length: 6.5 to 8 mm.
Head.— Viewed from side parafrontals and genae with dark reflec-

tions. Breadth of front at narrowest part at least tw^o thirds eye

width; cheek height approximately one fourth that of eyes, some-

times slightly greater. Front prominent; inner orbits of eyes in its

upper part parallel or nearly so; sides of frontal vitta parallel, a little

drawn in at base. Second antennal joint with brownish tip; third

about twice length of second, arista plumose on basal half. Back of

head somewhat convex; three rows of black cilia behind eyes; meta-

cephalon clothed with whitish or faintly yellowi.sh hairs. Genae with

a row of minute, indistinct hairs near lower eye orbit. Palpi dark.

Chaetotaxy.— Lateral verticals present, weakly to well developed

vibrissae on a line with oral margin.

Thorax.— Sutural ridge bare. Hairs covering anterior spiracle

light colored, mostly grayish; those of anterior margin of posterior

spiracle for most part yellowish but brown basally; spiracular cover

pale yellowish.

Wings.— Bend of fourth longitudinal vein normally a right angle;

anterior cross-vein behind end of first longitudinal; first and third

veins bristly; costal spine short and inconspicuous; section V of costa

slightly greater than section HI; alulae fringed with short hair; calyp-

ters whitish, outwardly fringed with white hairs.

Legs.— Dark; posterior trochanter without brush; anterior face

of femur typically with three rows of bristles, but those of second row

sometimes very short ; tibia straight or slightly curved ; tarsus, equal
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in length to tibia. Middle coxa with a single row of bristles; femur

with short inconspicuous 'comb.' Submesotibial bristle absent.

Anterior coxa with two rows of bristles.

Chactotaxy.— Anterior dorsocentrals considerably longer than ves-

titure of prescutum and as long as or longer than anterior postsuturals;

inner presuturals, weak if at all distinguishable. Four pairs posterior

dorsocentrals, last two longest; prescutellar acrostichals present;

three sternopleurals.

Abdomen.— Lamellae of fourth ventral plate without ' brushes

'

and widely separated by a U-shaped space; in profile posterior end of

inner margins seen turned downward and bearing short hairs.

Chaciotaxy.— Second segment with complete marginal row of short

bristle-like hairs; third with corresponding row of slender bristles,

the two central ones generally the strongest, fourth with complete row

of bristles ending ventrally at forward turn of margin.

Genital segments.— First, generally gray pollinose, except

'humps' which are darkened, rarely same color as second; vestiture

of short scattered bristles ; outline in profile somewhat convex ; second

dull orange. Forceps prongs approximated basally for at least half

their length, their tips parallel, not convergent.

Genitalia.— Posterior plate of penis not knobbed at tip, but pro-

longed forward laterally as two short arms; median process about as

broad as penis, bluntly bilobed at end, extending farther forward than

laterals, and practically completely chitinized ; lateral processes entirely

chitinized, blackish and quite small, occupying only a small part of

space between median process and the short arms of posterior plate.

Described from six specimens; fourteen others have also been

examined.

Range.— New England: Mass.: Amherst, Forest Hills; Me.:

Casco Bay; Conn.: New Haven, Middletown, Branford.

United States: N. Y., N. J., Pa., 111.

Foreign: Canada.

The name of this species was suggested by the presence of the

lateral vertical bristles. Apparently it is a northern species and

probably extends west at least as far as the Rocky Mountains.

The best characters for separating it from R. quadrisetosa (Coquil-

lett) are the presence of lateral vertical bristles and the parallel prongs

of the forceps. The former character can always be used if one is
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perfectly t'uniilitir witli the two species, hut if tliese l)ristk's are weiik

the latter is more relial)le (see discussion followinji quadrisetosa). The

small sharp pronjjs or projections Ijorne on the lateral processes of the

penis are subject to sonic variation in shape; the lowermost that

curves backward toward the end of the penis is sometimes lacking.

These are probably only indixidual xariations.

Boettcheria, n. gen.

Genotype, Bocftcheria latistcrna, n. sp.

Medium-sized to large flies. PVont very prominent, of narrow or

medium width; back of head covered Avith black cilia nearly down to

foramen; vestiture of metacephalon consisting wholly or in part of

whitish-yellow or yellowish hair; cheeks clothed with black hair;

gena with a short row of slender bristles on its lower edge bordering

transverse impression, otherwise practically bare; frontal bristles

extending well below vitta, abruptly and widely dixerging near its

base toward eye orbits. Epaulets dark; posterior trochanter without

comb; anterior face of posterior femur with several rows of bristles,

those of the intermediate row or rows usually considerably longer and

stouter, but never shorter than those of upper or lower rows; fourth

tarsal joint less than one half length of fifth, usually about one third;

middle femur without anterior and posterior ventral rows of bristles,

the former represented by a few bristles at center; four notopleurals,

second and fourth longest; anterior dorsocentrals much longer than

vestiture of prescutum; acrostichals, present or absent; inner pre-

sutural absent; lower sternopleura with a single row of bristles;

ventral plates very broad, as a whole, with their sides diverging poste-

riorly (PI. 3, fig. 21); vestiture of third scanty, especially at center,

short and decumbent. Genital segments prominent, second much the

smaller; forceps short, prongs but slightly spread, if at all; basally,

with short upward flap-like extensions clothed with long, fine, curly hair.

The species studied also agree in the following characters, but I do

not feel sure that they are of more than specific value: vestiture of

metanotum consisting of scattered hairs that are but slightly inclined

backward; tibiae blackish; three pairs of dorsocentrals; accessory

plates of forceps prolonged into linear processes^

The species of this genus are distinct from those of Sarcophaga in

many ways. Specimens were submitted to Dr. Bottcher, in whose

honor the genus is named, and he has fully agreed with me in this
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respect. The characters of the bristles on the anterior face of the

third femur, the lack of anterior and posterior ventral rows on the

middle femur, the comparative length of the fourth and fifth tarsal

segments, and the fact that the ventral plates increase in width

posteriorly are probably the most important features. In some

species the lower portion of each parafrontal plate seems to be some-

what swollen, forming a sort of crest that bears the frontal bristles.

The epaulets are deep brownish in color and normally slightly grayish

pollinose outwardly, but the pollen frequently becomes rubbed off.

In all our New England species the abdomen is elliptical in outline,

the first genital segment in profile has a shallow depression just in

front of the marginal bristles, and the posterior femur is more or less

cylindrical. I have a species from Jamaica, however, in which the

abdomen is distinctly conical, the first genital segment shows a pro-

tuberance rather than a depression, while the posterior femur is

subspindle-shaped. It also has a semimetallic luster.

The color of parafrontals and genae varies from a grayish white to

aurichalceous or brassy, but usually has a brassy tinge. The dusting

of the first genital segment is not at all constant in color or extent.

The penes are quite different from any found in Sarcophaga (I have

not examined that of the Jamaican species). They show a distinct

division into proximal and distal portions (base and head). The

latter is divided into a basal portion and a smaller end piece that seems

to be set within it; the basal part is prolonged forward into a process,

which in B. latisterna is even longer than the main part of the penis.

In B. bisetosa and B. fernaldi this process is somewhat shorter and

bends backward tending to overlie the end of the penis.

Chving to the variations in form and position assumed by the penes

of the last two species, the figures presented will by no means fit every

case, but unless other species are found showing still different forms of

this structure its relative size is Specific in each case. The shape of

the anterior and posterior claspers varies greatly and does not offer

the sameness of form and relative size found among the species of

Ravinia. The fourth ventral plates, however, are much alike, and

show a distinct relationship.

The several species described are very similar as regards external

characters and their specific differences few. For this reason no

discussion of these follows the specific descriptions, the important

characters being presented in the introductory paragraph.
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I have not seen any representatives of this j^enus except from North

America and Jamaica. Dr. Bottcher assures me that he has seen no

representatives in the Palaearctic fauna.

Table of Species.

1. Posterior femur witli two complete rows of bristles 2.

Posterior femur with one complete row of bristles, but with two, sometimes

three intermediate rows on distal half latisterna, n. sp.

2. Anterior acrostichals and three sternopleurals present. . .ferncUdi, n. sp.

Anterior acrostichals absent; two sternopleurals present, .biselosa, n. sp.

5. Boettcheria latisterna, n. sp.

PI. .5, fig. 35; PI. 8, fig. 49.

Type cf : Massachusetts Agricultural College.

Paratypes (cf ): Massachusetts Agricultural College, three; U. S.

National Museum, one (no. 18,425); American Museum of Natural

History, one; Cornell University, one; Boston Society of Natural

History, one; collection of C. W. Johnson, one; collection of author,

three.

Upper row of bristles on anterior face of third fenmr complete;

two, sometimes three intermediate rows present on distal half, their

bristles very long and stout; only a few bristles of lower row retained

distally; anterior acrostichals present, long and slender; three sterno-

pleurals.

Length: 6 to 1-i mm., average 9 to 11 mm.
Head.— Viewed from side parafrontals and genae with dark reflec-

tions. Breadth of front at narrowest part two fifths to three sevenths

eye width; cheek height varies from one fourth to less than one third

that of eyes. Front very prominent; Snner orbits of eyes on its upper

part converging downward; sides of frontal vitta parallel, slightly

dra\%'n in at base, if at all. Second antennal segment blackish; third

almost twice length of second, often broadest at tip; arista shortly

plumose on basal half to two thirds. Back of head strongly convex,

behind eyes with black cilia nearly down to foramen; metacephalon

clothed with yellowish hair just beneath foramen, otherwise its vesti-

ture black. Palpi dark.

Chactotaxy.— Lateral verticals absent; vibrissae on a line with oral

margin.

Thorax.— Metanotum clothed with scattered hairs that incline
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slightly backward. Sutural ridge bare. Hairs covering anterior

spiracle dark brown basally, their tips somewhat lighter; those of

anterior margin of posterior spiracle dark brown; spiracular cover

yellowish, brownish toward base.

^YINGS.— Bend of fourth vein normally a right angle; anterior

cross-vein usually behind, sometimes slightly more basal than end of

first longitudinal; third vein bristly; costal spine vestigial; section

III of costa about equal to section V; alulae fringed with short hair;

calypters whitish, outwardly fringed with white hair.

Legs.—-Dark; posterior trochanter with 'brush'; femur subcylin-

drical, sometimes slightly arched, clothed beneath with long hair;

upper row of bristles on anterior face complete, two, sometimes three

intermediate rows present on distal half, their bristles very long and

stout, only a few weak bristles of lower row retained distally
;
posterior

face of femur, also of tibia, with a dense beard of very long, coarse

blackish hairs; anterior face of tibia with a similar beard of shorter,

less dense hairs on the distal three fourths; tibia straight or slightly

curved; tarsus shorter than tibia. Middle coxa with a single row of

bristles; femur with long fine hair on its posterior ventral surface,

especially proximally; submesotibial bristle present. Anterior coxa

with two rows of bristles.

Chaetotaxy.— Anterior dorsocentrals somewhat shorter than post-

suturals; acrostichals present, long and slender; three pairs posterior

dorsocentrals, all long; prescutellar acrostichals fine and hair-like,

sometimes wanting; scutellar apicals present, slender; three sterno-

pleurals.

Abdomen.— Elliptical in outline.

Chaetotaxy.— Second segment without marginal bristles; third

with two strong ones at center and weak slender ones between these

and laterals; fourth with a complete row of bristles ending ventrally

in a group of long hairs.

Genital segments.— When in normal position so held that ventral

parts of fourth notum are spread apart and downward : first segment,

either dull orange throughout or anterior part grayish pollinose or

brownish even nearly back to marginal bristles, but ' humps ' generally

not darkened; sparingly yellow pollinose centrally; vestiture short,

in profile with a shallow depression anterior to bristles; second, dull

orange, in shape roughly resembling a spherical segment with its

plane surfaces nearly equal ; anal area prolonged upward nearly to top
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of posterior .surface. I'.suully only hii.se of forcep.s visil)le, tliis with

short upward flap-like extensions that bear long, fine, curly hair.

Genitalia.— Penis divided into distinct proximal and distal por-

tions; latter with a forward extension from its ba.se as long as main

part of penis; when genital segments are pulled out, this is seen extend-

ing diagonally forward and downward
;
posterior claspers stouter and

longer than anterior; accessory plates prolonged into prominent

linear processes.

Described from twelve specimens; about forty others examined.

Range.— New England: Mass.: Amherst, Wellesley, Dedham,

Melrose, Sharon; Me.: Capens, Eastport; N. H.: Bretton Woods;

Vt.: Mt. Equinox, Woodstock, Manchester; R. I.: Buttonwoods;

Conn.: Darien.

United States: X. Y., N. J., Pa., Minn.

In small specimens the bearded character of the posterior femur

and tibia is much less pronounced. It should also be noted that when

the genital segments are pulled out the ventral parts of the fourth

notum tend to regain their normal position and specimens caught in

this condition do not appear so much enlarged at the end of the abdo-

men as is usually the case. This applies to the other species as well.

The various processes and con\olutions of the penis as shown in the

figure will probably not be readily seen, but a general correspondence

in shape is all that is necessary for identification by means of the geni-

talia. Size in itself is distinctive, and the forward extension is not

bent backward as in the two species which follow. The middle

bristle of the three sternopleurals tends to be very weak and will

probably be found wanting in some specimens. In such cases, care

should be used not to confound it with hisriosa.

I have seen specimens in which the legs were partly fulvous colored,

but this undoubtedly is an abnormal condition.

The name of the species was suggested by the broad ventral plates.

6. Boettcheria bisetosa, n. sp.

PI. 5, fig. 34; PI. 8, fig. 48.

Type cf : Massachusetts ^Agricultural College.

Paratypes (cf): American Museum of Natural History, one;

Cornell University, two; Boston Society of Natural History, one;
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Gypsy Moth Parasite Laboratory, Melrose Highlands, Mass., two;

collection of author, one.

Anterior face of posterior femur with two complete rows of bristles,

an upper and an intermediate, bristles of latter very long and stout;

only a few bristles of lower row retained distally; anterior acrostichals

absent; two sternopleurals.

Length: 8 to 12 mm.
Head.— Viewed from side parafrontals and genae with dark re-

flections. Breadth of front at narrowest part from one fourth to

about two sevenths eye width; cheek height approximately two

sevenths that of eyes. Front very prominent; inner orbits of eyes

on its upper part converging downward; sides of frontal vitta rarely

parallel, usually converging backward, not drawn in at base. Second

antennal joint blackish; third about twice length of second, often

broadest at tip; arista shortly plumose on basal half to two thirds.

Back of head strongly convex, behind eyes with black cilia nearly

do"v\Ti to foramen; metacephalon clothed with faintly yellowish hairs

just beneath foramen, otherwise its vestiture black. Palpi dark.

Chaetotaxy.— Lateral verticals absent; vibrissae on a line with oral

margin.

Thorax.— Metanotum clothed with hair that inclines slightly

backward. Sutural ridge bare. Hairs covering anterior spiracle

dark brown basally, their tips somewhat lighter; those of anterior

margin of posterior spiracle dark brown, spiracular cover browmish,

with sometimes a narrow, sometimes a wide golden-brown or yellow-

ish-brown border.

Wings.— Bend of fourth vein normally an acute angle; anterior

cross-vein behind end of first longitudinal; third vein bristly; costal

spine vestigial; section IH of costa equal to or slightly greater than

section V; alulae fringed with short hair; calypters whitish, outwardly

fringed with white hair.

Legs.— Dark. Posterior trochanter with ' brush ' ; femur cy-

lindrical, often slightly arched, clothed beneath with long hair.

Anterior face with two complete rows of bristles, an upper and an

intermediate, bristles of latter very long and stout ; only a few bristles

of lower row retained distally; posterior face of femur, also of tibia,

with a beard of long, coarse hairs ; anterior face of tibia with a similar

beard of shorter, less dense hairs on its distal three fourths; tibia

straight or slightly curved; tarsus shorter than tibia. Middle coxa
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with a single row of bristles; femur with long fine hair (»ii its posterior

ventral surface, especially proximally ; submesotibial bristle present.

Anterior coxa with two rows of bristles.

Chactotaxy.— Anterior tlorsocentrals somewhat shorter than post-

suturuls; acrostichals absent; three pairs dorsocentrals, all long;

prescuteiiar acrostichals fine and hair-like, sometimes wanting;

scutellar apicals present; two sternopleurals.

Abdomen.— Elliptical in outline; ventral parts of fourth notuni

often the color of genital segments.

Chactotaxy.— Second segment without marginal bristles; third

with two at center and often weak slender ones between these and

laterals; fourth with a complete row ending ventrally in a group of

long hairs.

Genital segments.— When in normal position so held that ventral

parts of fourth notum are spread apart and dowTiward: first segment,

either dull orange throughout or anterior part grayish pollinose or

brownish even nearly back to marginal bristles; sparingly yellow

pollinose ventrally; vestiture short; in profile with a shallow depres-

sion anterior to bristles; second, dull orange, in shape roughly re-

sembling a spherical segment with its plane surfaces nearly equal;

anal area prolonged upward practically to limit of posterior surface.

Usually only base of forceps visible, this with short upward flap-like

extensions that bear medium long, fine, curly hairs.

Genitalia.— Penis divided into distinct proximal and distal

portions; latter with a forward extension from its base that bends

backward and tends to overlie main part of penis; anterior claspers

much longer and stouter than posterior, latter small and greatly

resembling a claw; accessory plates prolonged into prominent linear

processes.

Described from eight specimens; seven others examined.

Range.— New England: Mass.: Amherst, Wellesley, Stoneham;

Vt.: Manchester. United States: N. Y.

This species is apparently not very common, but its range probably

extends over a greater part of the county than is indicated by the

localities listed above.

The forward extension of the penis at its distal portion consists of

weakly chitinized lobes that are variously bent and twisted. The

dotted line in the figure represents the outline of these when expanded.
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Other small membranous * flaps ' occur nearer the base of the extension

and are merely suggested in the figure by the dotted outlines. Usually

they are applied against the chitinous parts and do not show.

7. Boettcheria fernaldi, n. sp.

PI. 5, fig. 36; PI. 8, fig. 47.

Type cf : Massachusetts Agricultural College.

Paratypes (c?'): Massachusetts Agricultural College, one; U. S.

National Museum, one (no. 18,426); American Museum of Natural

History, one; Boston Society of Natural History, one; Gypsy Moth
Parasite Laboratory at Melrose Highlands, Mass., two; Montana

Agricultural Experiment Station, one; Cornell University, one;

collection of author, two; collection of C. W. Johnson, one.

Anterior face of posterior femur with two complete rows of bristles,

an upper and an intermediate, bristles of latter very long and stout;

usually bristles of lower row retained on distal half, but widely sepa-

rated; anterior acrostichals present, not slender; three sternopleurals.

Length: 5 to 12 mm., average 9 to 10 mm.
Head.— Viewed from side parafrontals and genae with dark

reflections. Breadth of front at narrowest part about two fifths eye

width; cheek height approximately two sevenths that of eyes. Front

very prominent; inner orbits of eyes on its upper part practically

parallel or but slightly converging downward; sides of vitta slightly

converging backward or often parallel, not drawn in at base. Second

antennal segment blackish; third about twice length of second,

generally a little broadened at tip; arista shortly plumose on basal

half or two thirds. Back of head strongly convex, behind eyes with

black cilia nearly down to foramen; metacephalon clothed with

yellowish hairs just beneath foramen, otherwise its vestiture black.

Palpi dark.

Chaetotaxy.— Lateral verticals absent; vibrissae on a line with

oral margin.

Thorax.— Metanotum clothed with hair that inclines slightly

backv^^ard. Sutural ridge bare. Hairs covering anterior spiracle dark

brown basally, their tips somewhat lighter; those on anterior margin

of posterior spiracle dark brown ; spiracular cover brownish with wide

yellow border.

Wings.— Bend of fourth vein at a more or less acute angle; ante-
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rior cr()ss-\t'iii hchiud or slightly laori' l);is;il than t'lid of first longi-

tudinal; third vein bristly; costal spine vestigial; section III of costa

almost equal to section V; alulae fringed with short hairs; calyjjtcrs

whitish, outwardly fringril with white iiairs.

Legs.— Dark; posterior trochanter with ' brush'; femur cylindri-

cal, often slightly arched, clothed beneath with long hair; anterior

face with two complete rows of bristles, an upper and an intermediate,

bristles of latter very long and stout; usually bristles of lower row

retained on distal half, but widely separated; posterior face of fenmr,

also of tibia, with a i)eard of long, coarse hairs; anterior face of tibia

with a similar beard of shorter, less dense hairs on its distal three

fourths; tibia generally slightly curved, but straight in small speci-

mens; tarsus shorter than tibia. Middle coxa with a single row of

bristles; femur with long fine hair on its posterior ventral surface,

especially proximally; submesotibial bristles present. Anterior coxa

with twD rows of l)ristles.

Chaetotaxy.— Anterior dorsocentrals somewhat shorter than post-

suturals; acrostichals present, not slender; three pairs posterior

dorsocentrals; prescutellar acrostichals absent, or, if present, fine

and hair-like; scutellar apicals present; three sternopleurals.

Abdomen.— Elliptical in outline; ventral parts of fourth notum

often nearly the color of genital segments. In profile fourth ventral

plate often shows a small upturned flap on inner edge of each lamella.

Chaetotaxy.— Secoufl segment without marginal bristles; third with

two at center, and usually with weak, slender ones between these and

laterals; fourth with a complete row ending ventrally in a group of

long hairs.

Genital segments.— Wiien in normal position so held that ven-

tral parts of fourth notum are spread apart and downward: first seg-

ment either dull orange throughout, or anterior part grayish pollinose

or brownish even nearly back to marginal bristles; sparingly yellow

pollinose centrally; vestiture short; in profile with a shallow depres-

sion anterior to bristles; second, dull orange, shape somewhat variable,

but posterior surface flattened; anal area prolonged upward practi-

cally to limit of posterior surface. Forceps very short, usually greater

part visible, base with short upward flap-like extensions that bear

long, fine, curly hairs.

Genitalia.— Penis divided into distinct proximal and distal por-

tions, latter with a forward extension from its base that tends backward
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and tends to overlie main part of penis. Anterior and posterior elas-

pers of about equal length, former darkened at its distal end and

abruptly cut off, except for a small projection, latter semi-claw-like;

accessory plates prolonged into prominent, linear processes.

Described from twelve specimens; about sixty specimens examined.

Range.— New England: Mass.: Amherst, Wellesley, Melrose,

Cohasset, Auburndale, Rockland, Edgartown, Cambridge; Me.:

Capens; Vt.: Manchester, St. Albans; Conn.: New Haven.

United States: N. Y., N. J., Pa., Va., Mont., Minn., Ill, Calif.

This species is named in honor of Dr. Henry T. Fernald.

The variation in size within the species is considerable, but the

characters of the chaetotaxy are always distinct. As in the preceding

species the anterior extension of the penis is apt to be more or less

distorted, but is much smaller than in either of the other two.

Printed, September, 1914-
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EXPLANATION OF PLATES.

Unless otherwise stated all drawings of external anatomy are of Ravinia

communis. These (except figure 18) as well as the figures of the genitalia have
been made with a camera lucida.
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Pabker.— New E-agland Sarcophagidae.

PLATE 1.

Fig. 1. Front view of head showing taxonomic and morphological parts.

Fig. 2. Longitudinal median section through junction of second and third

antennal segments to show character of the joint.

Fig. 3. Front view of head showing vestiture and chaetotaxy.

Fig. 4. View of iimer side of right antenna showing nature of vestiture,

bristles, sense organs, base of arista, and of the union between the

second and third segments.

Fig. 5. Arista.

Fig. 6. Side view of head showing taxonomic and morphological areas,

chaetotaxy, and palpi.
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Parker.— New Englan^i Sarcophagidae.

PLATE 2.

Fig. 7. View of head from rear to show vestiture and chaetotaxy.

Fig. 8. Side view of male of Sarcophaga, n. sp., to show "front very promi-

nent."

Fig. 9, a. Arista of Boettcheria latisterna, n. sp., to show "arista shortly

plumose."

Fig. 9, b. Arista of Ravinia quadrisetosa (Coquillett) to show "arista plu-

mose."

Fig. 10. Side view of head of male of Sarcophaga assidua Walker, to show
"front not prominent."

Fig. 11. View of head from rear showing taxonomic and morphological areas.

Fig. 12. Anterior view of middle leg except tarsus.

Fig. 13. Dorsal view of middle tarsus.

Fig. 14. Anterior view of anterior leg except tarsus.

Fig. 15. Front view of head of female of Sarcophaga, n. sp., to show broad

front and lateral vertical and orbital bristles.

Fig. 16. Dorsal view of posterior tarsus.

Fig. 17. Ventral view of middle tarsus to show reflecting band.
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Parker.— New England Sarcophagidae.

PLATE 3.

Fig. 18. Side view of thorax.

Fig. 19. Region near posterior spiracle to show "hairs of anterior margin"

and "spiracular cover."

Fig. 20. Base of wing structure and associated thoracic plates.

Fig. 21. Ventral plates of Boettcheria lalisterna, n. sp., to show "ventral

plates with their sides, as a whole, diverging posteriorly."

Fig. 22. Ventral plates of Ravinia quadrisetosa (Coquillett) to show "ventral

plates with their sides, as a whole, parallel."

Fig. 23. Figure to show method of measuring length of tarsal segment.
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Parker.— New England Sarcophagidae

PLATE 4.

Fig. 24. Wing.

Fig. 25. Metanotum showing plates and chaetotaxy.

Fig. 26. Anterior face of posterior femur of Ravinia latisetosa, n. sp., showing

bristles.

Fig. 27. Same of Ravinia quadrisetosa (Coquillett).

Fig. 28. Dorsal view of anterior tarsus showing pulvilli and empodium.

Fig. 29. Anterior view of posterior leg.

i



I'AUkKU. Ni;\v K.N<;i..\M) S.vm oi-hacmdak. Platk 4.

Fig.24

vc
n

bv. V vein c^P " va vliu
e <

baflj bafi,

sr

prac

'scl,
Fig.28 Fig.29

bpc ex

Proc. Boston Soc. Xat. Hist. Vol. 35.





7f



Pabker.— New England Sarcophagidae.

PLATE 5.

Fig. 30. Ventral view of abdomen showing anatomical and taxonomic

designations.

Fig. 31. Dorsal view of abdomen, showing chaetotaxy.

Fig. 32. Blaesoxipha sp. Drawing to show sixth abdominal segment.

Fig. 33. Front view of head showing method of taking comparative measure-

ments.

Fig. 34. Anterior face of posterior femur of Boettcheria latisterna, n. sp.

Fig. 35. Anterior face of posterior femur of Boettcheria bisetosa, n. sp.

Fig. 36. Anterior face of posterior femur of Boettcheria fernaldi, n. sp.
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Parker.— New England Sarcophagidae.

PLATE 6.

Fig. 37. Ventral view of genital segments and genitalia.

Fig. 38. Anterior and posterior claspers with fulcral plate.

Fig. 39. Posterior view of second genital segment, showing anal area and

base of forceps.

Fig. 40. Side view of genital segments and genitalia when puUed out of end

of abdomen to the proper position for study.

Fig. 41. Side view of penis.

Fig. 42. Posterior view of penis.

Fig. 43. Anterior view of penis.
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Parker.— New England Sarcopbagidae.

PLATE 7.

Fig. 44. Fourth ventral plate and genital segments of Ravinia peniculata,

n. sp.

Fig. 45. Fourth ventral plate and genital segments of R. latisetosa, n. sp.

Fig. 46. Fourth ventral plate and genital segments of R. quadrisetosa (Co-

quillett).
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Parker.— New England Sarcopliagidae.

PLATE 8.

Fig. 47. Fourth ventral plate and genital segments of Boettcheria fernaldi,

n. sp.

Fig. 48. Fourth ventral plate and genital segments of B. bisetosa, n. sp.

Fig. 49. Foiu-th ventral plate and genital segments of B. latisterna, n. sp.

I
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CIIAKLlvS SKDCWK K MINOT.

At a meeting of the Society held on March 17th, 1915, in memory of

Cliarles Sedf^wick Minot, the following,' addresses were presented.

Address by I)k. Henry H. Donaldson.

Admiration, gratitude, and att'ection bring us licre to-niglit to renew

our impressions of Charles Sedgwick Minot— and to do him honor.

It has been said that to understand a poet one must visit his country

and it is equally true that to understand a scientist one must have

knowledge of his surroundings. Our little journeys to the workshops

of investigators have a special value.

That we should gather in this building is therefore peculiarly fitting,

not only because of the close association of Minot with this Society—
over which he presided for some seventeen years,— but also because

such close association of the laboratory worker with the broad interests

of natural history is so very right, though not so very common.

I have been asked to speak of Minot's work and this I shall essay to

do, remembering the while that those who listen must, in many cases,

have a knowledge of the man far more intimate than mine and also re-

membering that already a sympathetic and illuminating account of

Minot's work has been given by his friend and colleague, Dr. Lewis.

Minot's early home was at the edge of the Great Forest lying to the

south of this city. Fifty years ago we should have found him a lad of

thirteen, well bred and well endowed, living under pleasant suburban

conditions and amid surroundings which favored his boyish interest in

the world about him. In 1869, at the age of sixteen, he made his first

appearance in scientific literature by the description of the male of

Hcspcria mctea, a small butterfly, captured in Dorchester and of

special interest because only the female of this species had been

previously recorded.

All of us should retain a kindly feeling for the insect world— espe-

cially the butterflies and moths— for how often and how naturally

these seem to form the contact point between the observing lad and

the world of living things! Most boys stop soon; Minot went on,

and during that same year and the year that followed we find to his

79
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credit six other papers mainly on the Lepidoptera. He was taking

his biology seriously.

More than we are able to appreciate, much natural history which is

common property to-day, was new in 1870, but there was great eager-

ness among the youth who turned that way. During the century

after Linnaeus the systematic study of plants and animals had been

pursued with enthusiasm and much had been done towards putting

both in order. Here in Boston, Jeffries Wjanan, Asa Gray, and Louis

Agassiz were giving new meanings to the study of natural history.

Palaeontology was revealing the flora and fauna of the present as but

the modern instance of a living world — the current chapter of a great

continued story.

The question raised was how these things of life had come to be and

whither they were tending, and by way of answer, Darwn vnth his

penetrating analysis had dispelled the clouds above this field, letting

in the light— to the wonder of the scientific world.

The next three years, following the appearance of his earliest effort,

were passed by Minot at the Massachusetts Institute of Technology,

from wliich he received the degree of Bachelor of Science in 1872.

His biological work was perforce interrupted, but he could hardly have

failed to keep alive his interests.

]\Iinot reached the threshold of his intellectual independence at a

moment of great activity and stir in his native land. The emotional

stress and strain of the Civil War had subsided. Politically and

physically the country had been welded. Visions of large growth were

before our people. The huge central valley of the continent was

revealing its wealth.

These matters are by no means foreign to our theme. It is not by

chance that the arts and sciences flourish in times of material pros-

perity, for there is then a broadening of mental \iew, and an elation

that makes for intellectual alertness, too; men feel that something can

be done. At such times, too, men look l)eyond themselves and their

immediate circle for comparisons, and the local is replaced by the

cosmopolitan standard.

It seems quite certain that Henry Bowditch played an important

part in shaping the plan of life which Minot followed through the

next four years. A little earlier (1871) Bowditch had returned from an

inspiring experience in the European laboratories and we can imagine

with what enthusiasm he urged his younger friend to light his torch

I
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where the flame of re.^eaivh hurncd so hri^'hlly. The intense experi-

ences of these Waiuk'rjahre at Leii)zij,' with Ludwij; in pliysiolo^y

(1873-73, 1876), at Paris witli Uanvier in histology (1875), ami at

\Viirzl)ur^' with Semper in zoiilo^'v (1S7()), aceomphshed their purpose

and Minot returned with liigli ideals of what education in science

meant and a fixed purpose to improve and vivify sucli teaching in his

own hmd.

A little later, in 1S80, when he was 28 years old, he was appointed

Lecturer in Embryology at the Harvard Medical School, then in its

oUl Imilding on North Grove Street.

To those whose experiences in biological laboratories are somewhat

recent, Minot's position midway, as it were, between the beginnings of

laboratory work in biology and conditions of to-day, may not be easy

to appreciate. Yet it was there he stood.

While a student abroad he tells us that he heard the elder Leo

Gerlach recount how in 1857, during a study of the distribution of

blood vessels by injection, he quite accidentally discovered the value

of carmine as a dye for staining tissues — one of the earliest advances

in histological techni([iie.

Henry Bowditch had established at the Harvard Medical School in

the early seventies the first physiological laboratory open to students

in this country, and Minot was his first research pupil.

\Mien he was appointed Lecturer in Embryology and gi\en charge

of the histological work in general, I venture to surmise that it was a

novel step to use his small battery of microscopes for systematic teach-

ing rather than for demonstration.

What advances have been made since that time in 1880, most of us

know. Minot found everything to be done. The whole method and

purpose of such work had to be established and the ways and means

devised. Pioneering is a time-consuming process and this lalior

claimed him in these early years.

It was in 1883 I saw him first. There was a meeting in New York

of the American Society of Naturalists— a small but vigorous organi-

zation which he had helped to found. A youthful member read a

paper on the classification to be adopted for histological material anfl

I asked my neighbor who he was.

This was my first knowledge of the man whom it was my privilege

to count a friend for more than thirty years. This comnmnication

by Minot to the Naturalists is illustrative here. I recall that he had
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difficulty with the ductless glands — they would not classify in a way
to suit him. Twenty-one years later in a presidential address before

the American Association of Anatomists, he returns to the same

problem. The example is trifling but serves to show how the problems

to which he attended in his later years had been considered earlier.

To contrive a clear and faithful outline of the work of Minot is no

easy task, for he was a whole soul with the full range of human interests

and sympathies. To the man in the street he was that w^eird thing

called a specialist ; in the classified lists he was an embryologist. As a

matter of fact he was a naturalist or biologist in the broadest sense.

The true specialist focuses the entire light of knowledge, so far as he

can command and use it, on some particular field in which he person-

ally works and concerning which all details have a value for him. Of

course he runs the danger of being drawn down in the whirl of his special

activities, but if he avoids this ever-present menace, then all of the

larger problems of his time gain added meanings. Minot achieved

this relation to his special interests. Thus he appears not only as an

investigator of biological problems, a writer of advanced text-books,

but also as a contributor to laboratory arrangements and construction,

a champion of educational ideals, both technical and general, and an

active worker in the cooperative organization of science, both in this

country and abroad. It was the program of a mind that never ceased

to grow.

In the very nature of things these manifold activities are the ex-

pressions of a central purpose following a simple plan.

It is a familiar experience to have a friend who has been laboring to

explain his written words, push back the papers and with the tone of

one who shifts the level of his thought, say, " What I had in mind was

this." The incident serves to show how hard it is to reveal the under-

lying thought and purpose of one's work. Yet it is just this thing,

the thing " he had in mind," which we need to guide us in the study of

the man whose work we seek to follow.

The stems of certain plants stretch forth beneath the surface of the

ground but now and then send up a shoot, to form a leaf or flower in

full view. These outgrowths mark the presence of the unseen source

and reveal the activities of which they are the natural expression. We
know too well that we never can observe this stem-like growth in the

minds about us, but only the occasional expressions which take so

many forms; yet it must be in the terms of this relation alone that we
may seek to learn the inner meaning of another's life.
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Minot fixed his attfiiti(tn on the l:il)t)r;it()r\ as tlic ^rtat rdiicatiniial

device in science teadiing. In his address on " Knowledp- and I'rae-

tice " (1S99) he says, " Practical work is the instructive work; it is tlie

source of real knowledge The very best that can he said of a

lecture or a book is that it describes well the knowledge which someone

possesses. There is no kuoidrdgv In hooka, and that motto ought to be

inscribed over the library door. A book or a lecture can serve only to

assist a man to acquire knowledge with les.sened loss of time. Knowl-

edge lives in the laboratory; when it is dead we bury it, decently, in

a book."

With this view of the great value of the laboratory, with the in-

vestigator's keen appreciation of the high price of time, we see clearly

why he lal)ored so to make the laboratory efficient in general plan, as

indicated by his unit system of construction, and in all its various

appliances and arrangements, as represented by the several micro-

tomes which he devised and the methods of preparing and making

useful, microscopic specimens. The needless repetition of work filled

him w'ith sorrow; the sight of slovenliness with enthusiastic scorn.

It was by his recognition of what could be accomplished through

histological preparations that Minot made one of his most valuable

and far reaching contributions to our educational resources. I have

in mind the great series of sections, comprising now over two thousand

embryos, which form so "splendid a possession of the Embryological

Laboratory of the Harvard Medical School. It represents a well de-

vised plan to meet the needs of advancing science within the limits of

his special field — and it is worthy of unlimited imitation.

The geographical explorer must be able to build his own boat, the

earlier chemists were wont to pause and make their more uncom-

mon reagents, the histologist or the embryologist has the custom of

preparing the sections he must study. But there are limits to this

method.

^Yith the increasing demands for wider comparisons, the young

investigator now too often finds years of mechanical toil lying between

him and the threshold of his problem. This is a natural consequence of

the advance of science, and the devising of extensive series of standard

preparations for general use gives the solution for the difficulties which

thus arise. The need for such preparations, with the accompanying

models, has growTi with the years, and in Minot's laboratory has been

steadily met by the enthusiasm and cooperative industry of the staff

and students of the Embryological Department. In a way this collec-
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tion has the value of a great text-book on comparative embryology,

with this peculiar virtue, that every one who reads it makes his own

edition, so that it is never out of date.

Under conditions which he always sought to improve, Minot had as

one prime object of his teaching, to make his students observe.

Huxley somewhere remarked that what a man saw when he looked

through a microscope often depended more on what was behind his

eye than on what was in front of it. Huxley was pleading for the

intellectual element in science. But I quote this scientific scripture

for a purpose other than that which its author had in mind. Minot

found, as who does not, the statement all too true, but labored long

and painfully to make his students, for the time at least, neglect what

was behind and see only that which was before their eyes: the whole

thing and nothing but that thing. This has always been the method

of great teachers in science, and that famous herring by which Louis

Agassiz was wont to test the latent powers of his would-be students is,

in a way, the most precious specimen the Museum of Comparative

Zoology ever had.

It was not only in his own laboratory that Minot served as teacher.

This influence was extended through the American Association for the

Advancement of Science, through the Marine Biological Laboratory,

and through the Society in whose hall we meet to-night— to name but

three from many instances.

Some may recall too, his interesting and instructive studies, when

in the later eighties psychical research was in the air, studies based on

the number habits he revealed (1886) and on the diagram tests (1889)

by which he showed the appalling lack of originality in the average

man when he was asked to draw something. Both these studies

helped to put this line of experimentation on a sounder basis, for he

used a classic method in this work: he c[uestioned — and found

wanting— the very premises which were then in vogue. In one of his

many addresses before the American Association for the Advancement

of Science (the one "On the method of science," 1911) he touches on

this point. Speaking of the dangers which beset all scientific work, he

says, " The difficulties and the majority of failures are due, it seems to

me, to two chief causes; the first, inadeciuate determination of the

premises, the second, exaggerated confidence in the conclusions."

If now we turn to Minot's scientific career in the stricter sense, a

curious light is thrown on academic titles bv his record. I
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His appointments, all of tlicin in the Ilaixard Medical Seliool, run

as follows: —
Lecturer on Kinhryolo^'V and Inslnietor in Oral l'atliolo^\\ and

Surgery, 1S80-1SS3; then successively Instructor, Assistant Professor,

and Professor of Histolo^'y and Knihryolojjy, IKS^-HMHi; and finally

James Stillman I'rofessor of Comparative Anatomy, from lOOfi.

Fortunately the man was always l)igger than the frame through

which (me saw him in the catalo^me. Had he chosen his own tith-s

they would, I think, have been dili'erent. If one nuist give a title to

him I should suggest Naturalist or Biologist as more fitting for his

comprehensive interests. When he was first made Lecturer in Em-
bryology in 1880, l)oth he and those responsible for the appointment

gave hostages to fortune — since then most nobly redeemed — for his

emliryological work was all before him.

Minot's earlier interests are indicated by two papers: one on

"Growth ag a function of cells," quickly followed by another "On
certain laws of histological diflFerentiation." It was in this same year,

1879, that he presented in an address "On the conditions to be filled

l\v a theory of life" this comprehensive outline: —
"To explain life we must discover why it displays itself only in a

physical basis composed of various albumenoid molecules imljibed

with w^ater and certain salts and commingled with other complex

organic compounds, all disposed in a definite order; why this basis

divides into distinct masses, cells, grouped each around a distinct

body, the nucleiis; why chemical and physical events take place in a

particular order in each cell, the regulating power being within the cell

itself; why senescence and rejuvenation take place; and finally the

sources of consciousness, memory and hal)it."

In this address he really formulated his leading ideas. Twelve

years later he says (Senescence and Rejuvenation, 1891), "It is now-

several years since I first published the thesis that the best and most

fruitful biological work is that which contributes to determining the

essential and fundamental peculiarities of living organisms."

These were the problems and they may be approached in se\eral

ways. His aptitudes and taste made Minot a student of structure,

but his scientific sympathies w^ere broad.

When he was entering on his work, physiology was largely concerned

with the study by physical methods, of the isolated organs or systems

of the mammal and the frog. General physiology on the one hand and

the physiology of the animal as a w'hole were less regarded.
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Earlier, general physiology had made some headway but the great

wave of interest roused by the doctrine of descent swept the younger

men of the time largely into the fields of morphology and embryology

and these other subjects suffered. In his paper "On certain phe-

nomena of growing old" (1890, 1891, p. 18) Minot touches this:—
" There has been extremely little scientific work done on the peculiar-

ities of the organism as a whole. It seems to me that in face of the

living world we stand very much in the position of a scientific man who

should study physics and chemistry in the laboratory and never have

the slightest knowledge of geology or of the way in which the physical

and chemical forces act in the world or throughout the universe."

It was with such ideas in mind that he followed the problem of the

growth of the animal body, using the guinea-pig for his principal

researches. Through the various ages he followed the general growth

processes and was particularly struck by the fact that the rate of

growth so rapidly fell off and that in the ageing cell the relative mass of

the cytoplasm is greatly increased. This last result he half humor-

ously expressed in the statement that the relative increase of the

cytoplasm was "the physical basis of advancing decrepitude." The

rejuvenescence of the organism preparatory to this process of running

down he associated with a relative increase of the nuclear substance.

For these progressive changes in the cell he coined the term "cyto-

morphosis."

The question of the cessation of growth was of great interest to him

and there was a host of minor problems growing out of these investiga-

tions. In recent years the nuclear-cytoplasmic relation to which he

drew attention has been much studied in several European labora-

tories. Had these earlier investigations been continued, Minot's

work might have had a different form. The research had been already

carried through five years — with very complete records — when one

night a dog, which had been insecurely tethered in the same room with

the guinea-pigs, killed them all but four. To those who know what

such work means and how the value and importance of the data in-

crease with the progress of the research, the magnitude of this disaster

will not need to be emphasized. It was a staggering blow and left

Minot for the moment dazed. Although the problems in this field

were always with him and the whole topic was presented in a most

interesting manner in his Lowell Lectures as late as 1907, he never

returned to the experimental work.
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In his preface to these lectures we find these words: "Had circuin-

stances permitted, I should have de\oted myself entirely to the study

of general problems hut necessity early lead me into teaching emhry-

ology and in the acquisition of even my partial mastery of that intri-

cate science, so much time was absorbed that I was forced to ^i\c up

the hope with which I started out. ..."

The questions of structiuv as they appeared in the field of eiubry-

ology were ceaselessly pressing into view. In regard to these he took

the sane position that it would be wise to know exactly what the

structural changes were before spending too much time in exi)laining

how they came about. His "Human Embryology" — the result of

ten years' labor (published in 1S92) — was a book on which he spent

himself; a unique presentation of embryological results, much needed

and admirably accomplished.

His later "Laboratory Te.xt-Book of Embryology," based on the

pig, represented an attempt to meet the needs of the laboratory

instruction by mediating l)etween the student and the specimens —
which in Minot's Ial)oratory at least were always to be had. It was

in connection with the embryological studies that he observed and

described those blood channels in the organs of vertebrates which he

designated "sinusoids" (1900) — channels so difi'erent from capil-

laries, while serving the same mechanical purpose.

It may have impressed my hearers that emphasis has been placed

on the fact that Minot was a student of structure, for it has been my
purpose to bring out this point. Yet in following this line of work he

did what the time and state of his science demanded. The facts he

dealt with were necessary and fundamental to further progress.

To-day our interests are more largely turned to the problems which

may be studied in the light of chemistry, but it must not be forgotten

that the present work is based on that which went l^efore. The
marvelous acceleration which marks scientific progress sometimes

leads us to judge past work by present activity, but we do a double

WTong by such an act. Broadly speaking, the progress of science is

represented by a series of steps and it would require a breed of scientists

after the fashion of the faithful hound of Pluto, with at least three

heads capable of simultaneous and independent activity, to enable the

investigator to keep abreast of his own investigations. When a man
takes the next step in his chosen field he has done his best, both for his

subject and his fellows.
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Twenty years ago wTiting on "The Work of the Naturalist in the

World" (1895) Minot penned these words: "Knowledge has no

country, belongs to no class, but is the might of mankind and it is

mightier for what each of us has done. We have brought our stones

and they are built into the edifice and into its grandeur. My stone

is a small one. It will certainly be forgotten that it is mine, neverthe-

less it will remain in place." This is the testimony of the sober

worker, modest to a degree but certainly sincere.

The last phase of Minot's scientific work was most characteristic

of the man. As Exchange Professor at Berlin, he took for his task

the presentation of the accomplishments of his fellow workers in this

country to their European colleagues. As all know, we are closer to

Europe than Europe is to us, and it was fitting that he should point

out what 'had been accomplished here in return for what we had re-

ceived from over seas. It was a self-effacing effort but a contribution

to the progress of civilization and it was finely done.

^Vlinot was a votary of pure science, but his work was very useful.

There is only an apparent paradox in such a statement. Too com-

monly the usefulness of scientific work is measured by the degree to

which any advance relieves us from the consequences of our owti lack

of foresight or gives us evident control of our grosser environment—
but this is only a partial view. Equally useful— almost more im-

portant — is the sort of work which makes the scientific advances of

other investigators more certain and more rapid, and such useful work

stands to the credit of our friend.

Minot has contributed many precise observations on the activities

of animals and on their structure, especially the structure of the

vertebrates. These are solid additions to the book of knowledge.

He has seriously considered the problem of growth and the accom-

panjnng changes in the cells of growing animals.

In the teaching of science he has been a great force, not only in the

class room, but through all the various associations where, usually

from some high place, it was his privilege to speak, and he leaves the

science to which he was devoted more securely grounded and with

better standards by reason of his toil.

But something more— a subtler thing remains. There is no

measure for persistent effort, w^e cannot gauge the power of an ideal,

yet these are the central forces of a worthwhile life. In Minot both

were strong. Elusive they are, yet they can be felt, and when we feel

them in our friend, they bring us someway closer to his life.
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Address hy Dk. Chahlks W. Kliot.

I wish to (hvoll in this paper, not on the scientific attainiiients and

successes of Charles Sedgwick Minot, but on the mental and moral

qualities which his career illustrates, anrl which made him what he was.

Yoimji' Minot did not follow the traditional course of education for

the son of a well-to-do Boston lawyer. He did not go to Harvard

College, but to the Massachusetts Institute of Technology; and his

first degree, that of Bachelor of Science, was obtained from that

technical School. His major subject in that School was not the

common one of engineering, but the less conmion one of chemistry.

He later pursued his studies at Leipzig, Paris, and Wiirzlnirg,

and then returned to Boston, and took the degree of Doctor of

Science at Harvard University in 1S7S, in the subject of Natural

History. His education, therefore, show^ed his determination in fol-

lowing his bent, and his independence in parting from his boyhood

associates aufl his family's habitual practice in regard to the

eflucation of sons.

Then, as now, the only career open to students of Natural History

was a professorship in some branch of that subject ; but this was not

the career to which Minot looked forward. His studies were all

histological and embryological ; and their most practical and useful

applications seemed to him to lie somewhere in the field of medical

science and education.

Two years later he accepted two appointments in connection with

Harvard University: one an appointment as Lecturer on Embryology

in the Medical School; the other an appointment as Instructor in

Oral Pathology and Surgery in the Dental School. These appoint-

ments were procured for him with some difficulty; for he was not a

Doctor of Medicine, and it was an unwelcome idea for the Methcal

Faculty that any instruction whatever should be given in the Medical

School by a person who had never taken the degree of Doctor of !Medi-

cine. He accepted both these appointments with alacrity, although

dentistry was not recognized then as a medical specialty; and imme-

diately showed himself to be a competent lecturer and laboratory

teacher in subjects which depended on the facile use of the microscope

by both teacher and students. The place he took in the Dental

School had just previously been filled by Dr. Arthur Tracy Cabot,

wlio had shown by his acceptance of that appointment his sympathy
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with the efforts of the University to lift and improve the Dental

School and the dental profession, and his prophetic belief that the

relations between dentistry and clinical medicine were to become

much more intimate than they had been.

In 1883, Minot was advanced to the position of Instructor in

Histology and Embryology; and this subject was given a satisfactory

place in the curriculum of the Medical School. There was still re-

sistance to the appointment of a teacher who did not hold the degree

of Doctor of Medicine; but Minot had, in three years, proved not

only that he was a vigorous teacher, but that he had business qualities

which would make him a remarkably good director of a laboratory

for the instruction of medical students. He invented an excellent

method of buying microscopes for a whole class, and lending them to

students for a term-fee which was sufficient to keep every microscope

in repair, and in time to repay their whole cost. He studied every

detail of the furniture and fittings of a medical laboratory, and de-

cided on the shape and size of the desk-room each student needed.

He made highly intelligent use of the card catalogue for his growing

collection of embryological specimens, for his library, and for student

records. He became expert in everything relating to the conduct of a

laboratory, and set a good example to all the other teachers who were

conducting laboratories in the Medical School. As the School was

then in the process of changing from a school in which the lecture

predominated to a school in which the laboratory predominated,

Minot became more and more useful to the Medical School as a whole.

In the year 1887, it was possible to promote him to an Assistant

Professorship of Histology and Embryology. At the expiration of the

usual term for an Assistant Professor— five years — he was made

Professor of Histology and Human Embryology; and in this appoint-

ment, with its new title, Minot's special subjects, and his high merits

both in teaching and in research, were fully recognized.

Between 1881 and 1883, the Medical Faculty planned and erected

a new building for its own use on Boylston Street, at the corner of

Exeter Street,— a building of which laboratories occupied a large

part. Minot obtained for his courses an excellent lal:)oratory of his

own planning. There in twenty years he built up his unique embry-

ological collection, a monument to his insight, skill, industry, and

power of inspiring others with his own zeal. In less than twenty

years, this Ijuilding became inadequate for the best development of
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the Medical School; ami the luw Imildin^sof H)05 bejjan to Im- pjaiiiicij.

The fuiidaiiu'iital consideration in ])lanniii^ and constructing; the new

buildings was to adapt them thoroni:liIy to the new method <»f in-

struction in medicine,— a method which relied chiefly on iiidividtial

instruction and laboratory work. Minot's careful study of the best

laboratory acconunodations for snuill sections in well-lighted and well-

ventilated rooms, with a desk for each student, was taken up again,

and contr'lnited much to the fiiud success of the architect's plans.

The accommodations fc»r the Department of Histology and Human
Embryology conformed to Minot's conception of the present and

future needs of his department, and served as a type for the labora-

tories of other departments in the School.

It became possible to enlarge the number of teachers employe<l in

the Departiuent; and its intimate connection with the teaching of

Anatomy was recognized. When Dr. Thomas Dwight, Professor of

Anatomy since 1883, died in 1911, the School was fully prepared to

recognize the fact that Anatomy and Histology belonged together.

In the meantime, the James Stillman Professorship of Comparative

Anatomy had been endowed; and to that Professorship Minot had

been transferred in 1905. Xo Professor of Anatomy was appointed

to succeed Dr. Dwight, but in 1912 Minot was made Director of the

Anatomical Laboratories in the Harvard Medical School. This

action of the Faculty and the Corporation crowned Minot's profes-

sional career as a student and teacher of Natural History applied in

medical education. By clear merit he had made his way, and the way
of his Department, in the School, and, without a medical degree, hafl

become the head of anatomical teaching in a Medical School. Under

him in the Anatomical Department were three Assistant Professors,

one of Anatomy, one of Histology, and one of Embryology. Fourteen

other teachers were employed in the Department of Anatomy and

Histology, three of whom bore the title "Histology and Embryol-

ogy"— Minot's original subjects in the Medical School.

Minot's advance through the Medical School was not facilitated by

a yielding or compromising disposition, or any practice of that sort

on his part. On the contrary, he piu'sued his ends with clear-sighted

intensity and indomitable persistence. Suavity and geniality were

not his leading characteristics in discussion or competition; and he

often found it hard to see that his opponent had .some reason on his

side. Like most independent and resolute thinkers, he had confidence
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in the soundness of his own reasoning, and in the justice of the cause

or movement he had espoused. He was upright in every sense of that

word. His loyalty was firm and undeviating, whether to an ideal, or a

person, or to an institution; and affection or devotion, once planted

in his breast, held for good and all.

His book on Human Embryology, published in 1892, made him

famous throughout the learned world; so that he was elected to

learned societies in Great Britain, Italy, France, Germany, and

Belgium, as well as to all appropriate American societies. He also

received honorary degrees from the Universities of St. Andrews

(Scotland), Oxford (England), Toronto (Canada), and Yale. He
enjoyed calmly and simply the honors thus paid to his scientific

achievements and services by well-informed and impartial judges.

In 1912-'13 he was Harvard Exchange Professor at the Universities

of Berlin and Jena, where he gladly availed himself of many oppor-

tunities to expound to his German colleagues the advances in Natural

History, including Medicine, which were due to American investiga-

tors. His hair and beard were now whitening; but he felt all the

ardors of youth, and among them a fervid patriotism.

In scientific investigation Minot showed imagination, penetration

and eagerness, but also caution. In 1907, he gave a course of lectures

at the Lowell Institute on "Age, Growth, and Death," and made
them the basis of a book published in the following year. For him,

the subject meant cell metamorphosis,— a subject with which he had

been familiar through all his studies in Histology and Embryology;

but what he sought in this study of "Age, Growth, and Death" was a

scientific solution of the problem of old age which should have "in

our minds the character of a safe, sound, and trustworthy biological

conclusion." He ventured to think that some contemporary stu-

dents of the phenomena of longevity had failed to exercise sufficient

caution in forming their opinions. Nevertheless, Minot was a scientific

optimist, full of hope for perpetual progress, and for useful results at

many stages of the long way. These characteristics appear clearly

in the following passage, taken from the first of that course of Lowell

Lectures :

—

" I hope, before I finish, to convince you that we are already able

to establish certain significant generalisations as to what is essential in

the change from j^outh to old age, and that in consequence of these

generalisations, now possible to us, new problems present themselves
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to our minds, which we hope really to be able to solve, and that in tiio

solvinfi of them we shall jjain a sort of knowledge, which is likely to be

not only highly interesting to the scientific l)iologist, bnt also to prove,

in the end, of great practical value."

There spoke the cautious, modest, hopeful scientist, (vxpcctant of

good. Such is the faith which inspires the devoted lives of scientific

inquirers.

Printed July, 1915.
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No. 3.— THE SERPEXTIXKS OK VERMONT.

BY EDWARD WIGGLESWORTH.

Intuodixtr).\.

Although it has long been known that there is a considerable

development of serpentine in Vermont, no special study has ever been

made of its nature and distribution as a whole, since the report on the

"Geology of Vermont" by Hitchcock (1), published in ISOl. There

are, however, reports on the asbestos-bearing serpentine in the north-

ern part of the State by C. H. Richardson (2) and V. F. Marsters (3).

In the summer of 1912 an attempt was made by the writer to visit

all the occurrences of this rock so far reported in the State, and to col-

lect material for a petrographic examination at a later date. The

results of this study are briefly given in the following pages.

Distribution.

The occurrences in Vermont form one part of the fairly continuous

band of serpentine which exists in the eastern part of the United States

and Canada. This band extends with many interruptions from

Alabama, parallel to the Appalachian structure, as far as the Gaspe

Peninsula, and even into Newfoundland. The rock in Vermont is

therefore only a small section of a very extensive band.

There are over twenty localities from which serpentine has been

reported. These localities align themselves in a direction approxi-

mately north and south, and thus correspond to the general trend of

structure in the State. The line thus formed lies on the east side of

the axis of the Green Mountains, and therefore in the eastern half of

the State. The individual occurrences \ary greatly in size, some being

two or three miles long w^hile others are not more than two hundred

feet. The largest are found in the northern part of the State where

the band seems to split up or widen out, so that in some places two

nearly parallel ridges are seen.' This more extensive development of

serpentine in the northern part of the State is interesting as it is not

very much further north, in Quebec, that this same serpentine band

9.5



Text-fig. 1.— Distribution of Serpentine areas in Vermont.
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hecomes of great importance and contains the largest deposits of

asbestos thus far discovered.

Geology.

The chief rock of eastern Vermont, and thus the rock in which

the serpentine areas are found, is a mica schist. This Ues for the most

part very highly incHned, and strikes nearly north and .south, except

in the north where it turns in a somewhat more easterly direction.

The attitude and composition of these schists render them particularly

susceptible to weathering, and therefore fresh rock is rarely found.

For this reason, the actual character of the schists is hard to determine.

Minor variations are seen, however, in different places; sericite can

often be determined, while garnet, chlorite, and other minerals are

found locally. The age of these schists has not been definitely de-

termined. In Quebec, Dresser (4) states that the serpentines are

intrusive into sediments of Middle Ordovician age, but Richard-

son (2) maintains that in northern Vermont the Ordovician terranes

are not cut by the serpentines.

The shape of all the smaller serpentine outcrops is lenticular.

This is undoubtedly true of all the localities except those in the north

and the large one in the towns of Dover and Xewfane. The lenses

have their long axes parallel to the foliation of the schist, and are

usually about four times as long as they are broad. The serpentine

has the appearance of being concordant with the schists, but the fact

that the latter weather more rapidly than the serpentine makes this

relation difficult to determine. In most cases the serpentine forms a

small hill, while the surrounding schist is covered by swampy ground.

In one or two instances the foliation of the schist was seen to follow

the outline of the serpentine body, which would naturally lead to the

supposition that the schist had been forced aside to make room for the

serpentine.

The larger areas of the serpentine are likewise elongated in the direc-

tion of the strike of the schist, and show other evidences of being con-

cordant injections. They have, however, in the north been flescribed

as batholiths, and are there certainly of batholithic proportions. In

the asbestos region of Quebec there are thought to be two kinds of

serpentine: one in the form of batholiths, the other in sills or sheets.

It is possible that the large masses in northern Vermont may corre-

spond to the batholiths.
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Soapstone is frequently found associated with the serpentine, occa-

sionally in the same outcrop, but more often as a separate occurrence

near by. Such areas of soapstone or steatite are even more com-

mon than those of serpentine, and in some instances, when rela-

tively free from impurities, they are mined for talc. In form, and in

their relation to the surrounding rocks, these are very similar to the

serpentine. In the southern part of the State, the serpentine is often

associated with amphibolit^, a probable continuation of the amphibo-

lite of western INIassachusetts. Further north, chlorite schist takes

the place of amphibolite.

Occurrences.

A description of each occurrence of serpentine would involve much

repetition, as they are all very similar and vary only in size and

details. They are therefore merely listed, beginning at the southern

end, with a statement of the intervening distance, their location, and

where possible their size. The most typical area, that of Waterbury,

is described in detail as an example of what is to be found in the others.

1. Dover. On the town line between Dover and Newfane, the

most southern area in the State. About two miles long.

2. South Windham. About twelve miles north-northeast of the

last area, and about two miles west of the southeast corner of the town.

Length, one fourth of a mile.

3. North Windham. About four and a half miles north of the

South Windham area, and one mile north of the village. Length

indefinite but small.

4. Cavendish. About thirteen miles north of North Windham, on

the western boundary of the town, just south of the Black River.

Length indefinite but probably large.

5. Cavendish. About one fourth of a mile northeast of the last,

on the north side of the river. Length indefinite, about one half mile

wide.

6. Ludlow. Directly west of the last and on the Ludlow-Caven-

dish boundary. Length, about one half mile.

7. Phjmouth. Eight miles north of the Ludlow area at Plymouth

Five Corners. Only seen on a section on the brook.

8. Rochester. Twenty-five miles north of Plymouth Five Corners.

About one fourth of a mile north of Eastern Talc Co.'s mine. Length,

200 yds.
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9. Roxburi/. TliirttTii and one hall' miles north of Rochester, just

soutli of tlie \illaj,a' of West Koxhury on lln- ( 'eiitral X'erinont 1{. 11.

Length indefinite hut not large.

10. Northfichl. Vwc and a half miles noi-th of the Koxliury area,

near west boundary of the town. Length, IL'.') yds., width 5 yds.

//. l)uxJ)urii. Six mill's north-northwest in the southeast corner of

the town. .\t)out one mile long.

12. Morctuu'ii. Four and a half miles northeast, just south of the

Winooski River. Length indefinite.

13. Watrrburi/. About six miles further to the north-northeast,

in the northeastern part of the town of Waterhury, is tiie most typical

area of .serpentine in \'erniont. It is of medium size, ahout KiOO feet

long and 325 feet wide. It lies in an open pasture as a low hill practi-

cally free of vegetation. This feature, in addition to the fact that it

is typical of nearly all the other occurrences, led to a detailed study of

it. The results are l)riefly gi\en here, and may be considered in a

general way, as api)lying to all the areas mentioned.

Both steatite and serpentine are found here intimately associated,

but always separated by a sharp contact. The amount of steatite

is relatively greater than that of serpentine; the latter composes the

greater part of the west side of the area, but on the east side occurs

only as lenses in the steatite. Such lenses have their long axes parallel

to the long axis of the whole area, and rise slightly above the steatite,

owing to the greater resistance to weathering.

The serpentine itself varies in color from dark green to light green

in accordance with the amount of magnetite present. The two colors

may often be seen in the same specimen. When weathered, the

serpentine takes on an ash-gray color. This is the typical color on

weathered surfaces, except where magnetite is very abimdant, and

so causes a brown color. In addition to magnetite, which is some-

times in small veins but more often disseminated, rhombs of dolomite

are common. Some veins of talc and .some of fibrous chrysotile are

found in the serpentine, but these are always small. In places the

serpentine is sheared ; this causes a coarse fibrous structure.

The steatite on the east side extends further north than the ser-

pentine, and so forms the northern end of the area. When fresh the

color of the steatite varies from a light to a dark gray, often with a

greenish tinge, but on the weathered surfaces it becomes brown. Mag-
netite and dolomite are present as well as other impurities. Some
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of it is fairly pure, and in such places it carries a considerable amount

of finely foliated talc. Near the center of the steatite is what appears

to be a horse of chlorite schist, completely surrounded by steatite,

antl carrying chlorite in large deep-green plates. A similar mass of

chlorite carrying octahedra of magnetite exists in the Rochester area.

On the west side near the center, the serpentine is in contact with a

narrow band of chlorite schist; this is followed beyond by a highly

folded dark schist with layers of granular quartz. The same rocks are

found forming the contact on the southwest. Both schists are nearly

vertical, and where strikes could be obtained, the schistosity shows

evidence of curving around the area of serpentine and steatite. On the

east side the schist is only exposed in one place, and here it is badly

weathered.

14. Loicell. Twenty-five miles north-northeast of Waterbury at

"Chrysotile," on the side of Belvidere Mountain. Carries asbestos.

Described by Marsters (3) and Richardson (2).

15. Loivdl. Five and a half miles northeast, near village of Lowell.

Large, but length doubtful, width one mile.

16. Lowell. A short distance east of the last area. Size doubtful.

Lnsuccessful attempts were made to find areas reported in the

"Geology of Vermont" in the towns of Newfane, Warren, Waitsfield,

Middlesex, Waterville, and Westfield. In the last named town at

Hazen's Notch (Loc. 17 on map), serpentine was found, but it was

doubtful whether it was in place. In the others no serpentine was

found where indicated on the map, but the rock may nevertheless exist

in these places, as in no case was more than one day spent hunting for

a locality if it could not then be found. No attempt was made to visit

the areas reported in Enosburg, Montgomery, and Richford.

Petrography.

A study was made of sixty-four thin sections of serpentine from the

different localities. The specimens were selected to show as much

variety as possible; from the contacts, the center, the north and south

ends, etc. When examined, however, they showed a remarkable

uniformity. Alteration from the parent rock has always been com-

plete; only in a few cases were any original minerals present. Nor-

mally about three quarters of the section is serpentine either platy or
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granular, and rarely fibrous. It is gem*rally colorless hut lias occa-

sionally a light grccnish-ycllow tint, rnfortmiatcly no traces of any

pseudoinorphic forms arc present, and it is seldom that the grains of

magnetite are arranged so as to suggest any of the original crystal

lines.

Olivine is present in sixteen of the sections, occasionally in large

prisms, hut more often in gronjjs of roundeij fragments, or scattereil

small grains, in various stages of alteration to serpentine. In two

cases the olivine showed a perfect development of cleavage, and in all

the others only the characteristic irregular fracturing is seen. The

presence of olixine is of the higluvst imjjortance in determining the

origin of serpentine. Ecjually interesting, however, is the lack of talc

in all sections containing oli\ine.

Monoclinic pyroxene was identified in three cases, and probably

exists in others. Owing to its method of occurrence it could not

always be distinguished with certainty from oli\ine. It shows no

crystal form, but when cleavage is present can be distinguished from

olivine by its extinction angle. Pyroxene is never present in large

amounts, but since, like the olivine, it has altered to serpentine, it is

po.ssible that it was formerly fairly abundant.

Magnetite occurs in widely \arying amounts, in all the sections;

sometimes as octahedra, but more often as irregular grains, or aggre-

gates. Occasionally the arrangement of these grains suggests that

it is an alteration product from some other mineral; some of it, how-

ever, is without doubt original. When dolomite is present in the .sec-

tion, it often surrounds the magnetite. Similarly the magnetite is

sometimes surrovmded l)y serpentine composed of radially arranged

fibers.

("hromite was distinguished in twelve sections, its presence being

first detected by a very dark brown color in the thinner parts of a

section. Elsewhere it might easily be mistaken for magnetite e.xcept

for the fact that in these rocks it usually occurs in larger and more

irregular masses. Its presence was also establishcfl l)y chemical test.

Xo talc is present in the sections containing chromite.

Dolomite is common either as rhombs of varying size, or in more

massive form; in the latter case it may constitute a very considerable

part of the whole section. In one or the other of these two forms it

was seen in thirty-seven sections. It is usually colorless, shows typi-

cal cleavage, and often contains small grains of magnetite as inclusions.

The distinction of dolomite from calcite was made bv chemical test.
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Talc is found in twenty sections as small colorless plates. These

are often scattered throughout the whole section. Where talc is

very abundant the rock is more properly classed as steatite.

Cubes of pyrite are present in fourteen sections, but never are more

than two or three small crystals found in the same section. The

minerals surrounding it are usually stained by its partial alteration

to limonite.

Analyses.

The following analyses give the composition of the Vermont serpen-

tine, and show how it compares with that from Georgia and Quebec.

For No. 1, my thanks are due to Mr. R. E. Somers.

No. 1. Serpentine from Dover, Vermont.

No. 2. Serpentine from Belvidere Mountain, Vermont. Analysis

from V. F. Marsters (3).

No. 3. Same as No. 2.

No. 4. Serpentine from Corundum Hill, Georgia. P'rom Pratt and

Lewis (7).

No. 5. Serpentine from Thetford, Quebec. From F. Cirkel (8).12 3 4 5

SiOa 38.10 40.21 40.82 41.90 40.76

AI2O3 2.31 \ , 5 „ 0.71

FesOa 2.70
\'^' {' 0.91 3.05

FeO 3.48 0.49

MnO 0.11

MgO 42.04 40.98 38.40 40.16 42.32

K2O 0.15

NaaO 0.19

CaO 0.82 1.37 0.35

H2O 11.45 12.68 12.41 16.16 13.60

NiO 0.10

Total 100.53 100.42 100.67 99.94 100.57

The Vermont serpentine, as is seen from these analyses, is fairly

uniform. The Dover rock is slightly lower in silica and higher in

magnesia than that from the northern part. The latter, moreover,

contains a small amount of lime not found in the southern occurrence.

If compared with that from Georgia, the Vermont rock is seen to

contain more alumina and iron oxide, but less water. The Canadian
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serpentine has evidently a l;uk ot aliiniiiia; otlunvise it closely re-

sembles the Vermont rock.

Origin.

The mineralogical composition of these serpentines strongly sug-

gests that they are the alteration product of a basic igneous rock.

The presence of original olivine in a large number of specimens, with-

out any trace of pyroxene, makes it seem that the parent rock was

almost a pure dunite; for if much pyroxene had originally been

present, it would in all probability have resisterl alteration as long as

the olivine. In the cases where pyroxene does occur it may be inferred

that the parent rock was less basic, probably an ordinary peridotite.

The alteration of peridotite to serpentine is caused by hydration.

The source of the water may be either magmatic or meteoric. If

magmatic, some later intrusive which supplied the water should be

found either cutting the serpentine, or in its immediate vicinity. Such

intrusives are not found, and consequently the theory of meteoric

origin must be relied on to account for water. In support of this,

it may be pointed out that ground water contains carbon dioxide and

oxygen, which acting on the iron and magnesium liberated by the

change from peridotite to serpentine, would help to explain the exist-

ence of so much magnetite and dolomite in the serpentine. The

alteration must have taken place at some depth, as ordinary surface

weathering of peridotite would merely cause decomposition and

disintegration, the products of which would tend to be simpler com-

pounds such as carbonates, silica, and limonite, rather than the

complex hydrous silicate forming serpentine.

No very strong evidence can be obtained in regard to the origin

of the serpentine from the forms in which it occurs. The most that

can be said is that they are concordant with the existing schistosity.

If the schistosity corresponds to the original bedding planes, they

were true concordant intrusions. They do not, howe\'er, resemble

sills or laccoliths, nor is it easy to imagine how they could have been

changed from such to their present form, even as a result of later moun-

tain building. The size of some of the partially altered grains of

olivine implies that the intrusions did not occur as surface flows but

have been revealed by long continued erosion. If the schistosity

does not correspond to the original planes, they may have been vol-
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canic necks which have been flattened out into lenses by lateral pres-

sure or by tectonic forces, or in the case of the longer masses they

may have been large dikes. Such relations are, however, improbable,

and as practically all the areas are lenticular, no matter where inter-

cepted by the plane of erosion, they may best be called pipes. These

pipes of intrusive material, it may be supposed, were forced in along

some plane of weakness subsequent to a period of orogenic disturbance.

The areas in the northern part of the State have been described as

batholiths, bosses, sills, and lenses. Of these, the first two should

have cross-cutting relations with the country rock. This has not been

definitely shown, and hence their size is the only evidence in favor of

these forms. The sills and lenses are probably not very different from

the forms further south.

Age.

The schistose structure of the rocks in which the serpentine occurs

was caused by deformation during the Ordovician period. The ser-

pentine has not suffered the same amount of metamorphism, and so

must have been intruded since that time. There is, however, no

means of telling just how much later they were intruded, but it is

known that later disturbances of a milder nature occurred, especially

in the Permian. In some cases the serpentine shows considerable

shearing which, if not due to expansion during hydration, may be due

to the forces acting in the Permian. In the case of the serpentines

of IVIanhattan Island and vicinity (9), which belong to the same belt,

they can definitely be shown to be older than the Triassic sandstone.

Thus the age may be said to be post-Ordovician and pre-Mesozoic.

Linear Distribution.

The reasons for the very striking linear distribution of the areas of

serpentine can only be very vaguely stated. The presence of such a

large body of magma as must be supposed to have existed at one time

beneath this region, must first be admitted. Then there must have

been some condition in the overlying rocks that offered less resistance

to intrusion along this line than elsewhere. Inasmuch as this line

is parallel to the Green Mountains, as well as to the foliation of the
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schists, the exphiimtinii iimst he looked lor in roiiiK-ctioii witli these

structures. The forces which j^nxhiced these structures uiiiy have

developed a zone of lessened pressure into which the niaKinii would

find easy access, especially along some heddinji plane in this zone,

if such a plane were present. If the intrusion forcing its way along

such a plane, found the resistance less in .some places than in others,

it would not enter as a continuous sheet, hut would select the places

where the resistance was least. I'nder such conditions w<' might

expect to find pipe-like intrusions along a contact plane between two

formations. Such seems to be the case of the serpentines in Vermont.

Comparison with othku Ahkas in I'nitko Statks and ('anaoa.

The serpentine of Vermont does not ditt'er materially from that

in the same belt occurring further south or in Canada. The composi-

tion was seen on a previous page to be nearly the same in Georgia,

Vermont, and Quebec. Mineralogically the Vermont rock lacks the

corundum found in that from Georgia, and contains only small

amounts of the asbestos so abundant in the Canadian region.

In regard to alteration, the Vermont rock is more uniformly altered

than that in the southern States, and in most cases is in a more ad-

vanced stage. Areas of only partially altered peridotite do not exist

here, while in the south such occurrences are numerous. In Quebec

the stage of alteration is in some places about the same as in Vermont,

while in others unaltered peridotite still exists. The form and size

of the intrusions in Vermont are similar to those of the southern ones,

but they are not as large as some of those in Canada.

Relations of Serpentines and Steatite.

It has been seen that steatite occurs very frequently with the ser-

pentine, either intimately associated in the same outcrop, or in a

similar occurrence near by. This suggests that the origin of the stea-

tite is much the same as that of the serpentine, and that the two are

probably very closely related. The difference in composition between

the minerals — talc and serpentine — is merely in the amount of

silica and water. This difference mav be due either to some slight
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original difference in the rock from which the steatite has been altered,

or to some difference in the conditions of alteration which allowed

both minerals to be formed from the same origin.

The steatite occurrences are more numerous than the serpentine,

but except for the fact that they are found in a slightly wider band,

their distribution as well as their form is much the same. They are,

therefore, without doubt due to the alteration of a basic igneous rock

in much the same way as is serpentine. In a few places the relations

between the two rocks suggest that the parent rock of the steatite was

an earlier intrusive than that of the serpentine. This feature is best

seen at Waterbury where the serpentine occurs as lenses with sharp

contacts in the steatite. The existence of sharp contacts and the

distribution of so many lenses of serpentine throughout the steatite

makes it seem improbable that the two kinds of rock were produced

by different alteration from the same original intrusive. The earlier

intrusive may have been a pyroxenite containing considerable pyrox-

ene, and this altered to steatite. The later intrusive was more basic

due to further differentiation and may have been a relatively pure

dunite which later was changed to serpentine. In this connection

it is interesting to note that an area of unaltered dunite exists further

south in Massachusetts at Cheshire.
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AVtgglesworth.— Serpentines of Vermont.

EXPLANATION OF THE PLATE.

PLATE 9.

Eig. 1. Waterbury. North end of serpentine area. Typical surface of

serpentine outcrop.

Fig. 2. Waterbury. General view of the serpentine and steatite area, look-

ing east.
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Fig. 1

Fig. 2.

Proc. Boston Soc. Nat. Hist. Vol. 35.





No. 4.— NOTES ON NEW ENGLAND FISHES.

BY HENRY W. FOWLER.

While working over groups of fishes in the collection of the Acad-

emy of Natural Sciences of Philadelphia, I have frequently found

interesting specimens from New England waters. As some of these

are rare or little known, it appears desirable to place such material

on record with suitable exposition.

The earliest and most important of the collections are those from

Newport, Rhode Island, made by Samuel Powell fifty or si.xty years

ago. Most of his specimens are still in the Academy and in good

condition. Other early collections were made by Dr. J. H. Slack in

Boston Harbor and on Martha's Vineyard. At Nantucket, Dr.

Ulric Dahlgren and Mr. R. M. Abbott made a small collection, and

the late Dr. Benjamin Sharp made extended collections, on most of

which Dr. Sharp and the writer reported in 1904. At Bar Harbor and

Mount Desert, in Maine, Dr. H. C. Chapman obtained a number of

small collections during summer visits. At Castine, the late George

B. Wood made a collection in 1907. At Woods Hole, small collections

have been received from various sources, and at Katama Bay, on

Martha's Vineyard, Dr. H. M. Smith secured a number of West

Indian waifs from the Gulf Stream in 1900, some of which were pre-

sented to the Academy. Mr. William J. Epting made several small

collections of fresh-water fishes at Otter Pond Camp, Caratunk,

Maine. During the summer of 1915, through the kindness of the

Commissioners of Inland Fisheries and Game of the State of Maine,

a permit was granted Mr. Epting to continue his collecting. Mr.

Bayard Long secured a few fishes in Maine during the summer of 1916.

Several other donations have been received and studied, but as many
would be merely repetition of localities they are omitted. I also have

examined a few fishes in the New Jersey State Museum at Trenton,

through the kindness of its former Curator, Mr. S. R. Morse.

In some cases species are represented by but a single example, some-

times the only one so far obtained in New England waters. In most

of such instances the original descriptions or records are very incom-

plete and unsatisfactory, which has prompted me to redescribe and

(109)
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figure several. Two species, one twice wrongly identified, are described

as new. One species also appears new to the New England fauna, and

some are additions since Dr. Kendall's list of 1908. The line accom-

panying each figiu-e represents an inch or a fraction thereof.

Myxinidae.

Myxine limosa Girard.— Bar Harbor, Maine (Chapman).

Petromyzonidae.

Petromyzon marinus Linne.— Maine coast (J. Wilcox).

Carchariidae.

Carcharias taurus Rafinesque.— Nantucket and Woods Hole.

Alopiidae.

Alopias vulpinus (Bonnaterre).— Newport, Rhode Island (Dunn).

Galeorhinidae.

Mustelus mustelus (Linne).— Nantucket and Newport.

Sphyrnidae.

Sphyrna tiburo (Linne).— The single small example in the col-

lection, obtained many years ago by Samuel Powell at Newport, is

an interesting addition to the fauna of New England. Not in Dr.

Kendall's list, though recently Dr. Samuel Garman reports it from

Massachusetts Bay.

Sphyrna zygaena (Linne).— Nantucket.

Squalidae.

Squalus acanthias Linne.— Castine, Mt. Desert, and Gloucester.
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R.uroAE.

Raja erinacea Mitchill.— Ciistine and Woods Hole.

Raja ocellata Mitchill.— Ciistine and Woods Hole. The Castine

example is small, and has a vertebral row of .spines down its back

and tail enlarged, also otherwise very thorny above. An ocellus

anteriorly on each side near disk edges, besides another posteriorly

on each pectoral basally.

Myliobatidae.

Myliobatis freminvillii Le Sueur.— Newport.

ACIPENSERIDAE.

Acipenser sturio Linne.— Castle Hill beach, Newport.

Elopidae.

Elops saurus Linne.— Nantucket.

Clupeidae.

Clupea harengus Linne.— Eastport, Maine, and Newport, R. L
Pomolobus mediocris (Mitchill).— Cape Cod and Newport.

Pomolobus pseudoharengus (Wilson).— Portland, Cape Cod,

Woods Hole, and Newport.

Pomolobus aestivalis (Mitchill).— Woods Hole.

Alosa sapidissima (Wilson).— Martha's Vineyard and Noank,

Conn.

Sardinella humeralis (Valenciennes).— This interesting addition

to the New England fauna is based on two examples collected many
years ago at Ne\\-port by Samuel Powell. They differ in no way from

a large series of West Indian examples. The species is not in Dr.

Kendall's list.

Brevoortia tyrannus (Latrobe).— Waquoit, Nantucket, and

Woods Hole.
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Ilisha narragansetae Fowler.— This species (Proc. Acad. Nat.

Sci. Phila., 1911, p. 208, fig. 1) is only known from the type, obtained

at Newport by Samuel Powell. It is apparently distinct from the

described West Indian species, and is another addition to the New
England fauna since Dr. Kendall's list.

Engraulididae.

Anchovia mitchilli (Valenciennes).— Woods Hole.

Salmonidae.

Oncorhynchus tschawytscha (Walbaum).— An example of this

introduced species was obtained at Silver Lake Camp in Maine, by

Mr. Epting.

Salmo sebago Girard.— St. Croix River, Maine, Moosehead Lake

and other waters in Piscataquis County, Maine (Morse); seen in

Sebago Lake near South Naples (Griffiths).

Salmo fario Linne.— Examples of this introduced species from

Maranocoke near Winthrop, Maine (Morse).

Cristivomer namaycush (Walbaum).— Moosehead Lake and

Piscataquis County, IMaine (Morse).

Salvelinus fontinalis (Mitchill).— I have examined examples

from the following localities in Maine: Pierce Pond (Epting), Red-

dington Pond (Morse), Moosehead Lake (Morse), Rangeley Lakes

(Morse). Reported from Sebago Lake near South Naples (Griffiths).

Salvelinus aureolus T. H. Bean.— Sunapee Lake, New Hampshire

(Meehan).

Salvelinus oquassa (Girard).— Rangeley Lakes.

Argentinidae.

Mallotus villosus (Miiller).— One example in the collection from

^' Woods Hole, Mass." This species is not mentioned in Dr. Kendall's

list. Dr. Kendall has since informed me these specimens were evi-

dently secured northward of New England waters.

Osmerus mordax (Mitchill).— Mount Desert, Boston, Nahant,

and Woods Hole. This or a related form occurs in Sebago Lake near

South Naples (Griffiths).
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SiLUKIDAK.

Ameiurus nebulosus (Le Sueur).— Examples from Mount
Desert and Livermore, Maine (Morse). Reported from South

Naples (Griffiths).

Cyphinidae.

Semotilus bullaris (Rafinesque).— Androscoggin Lake, Maine
(Morse) and Berkshire Hills, Mass. (Cope).

Semotilus atromaculatus (Mitchill).— Tributary of Penobscot

River, Orono, in Penobscot County, Maine (Long).

Phoxinus neogaeus Cope.— Head 3| to 4; depth 3^ to .5; D. usu-

ally III, 7, I, rarely in, 8, i; A. usually iii, 7, i, rarely iii, 6, i or in,

8, i; scales in lateral line to caudal base usually 80, frequently 75,

often 73, 78, or 84, seldom 70, 77, 81, or 83, rarely 72, 76, or 82 + usu-

ally 4, frequently 3, seldom 2, rarely 5 more on latter; pores in lateral

line 18 to 33; usually 28 scales transversely, frequently 27, often

29, seldom 25 or 26, rarely 30; predorsal scales usually 44, frequently

43, often 42 or 45, occasionally 40, seldom 37, rarely 32, 33, 36, 39, 41,

46 to 48; snout 3^^ to 3| in head; eye 3| to 4f ; maxillary 2f to 2f

;

pharyngeal teeth usually 2.5-4.2, rarely 2?, 4-4.2? or 2.5-5?, 1? or

2.5-5.2 or 0.5-5.1.

Body compressed. Caudal peduncle longer than deep. Head

compressed, sides rather flattened. Snout convex, length about 3-

its width. Eye high, rounded, near first f in head length. Mouth

greatly inclined, jaws about even. Maxillary mostly concealed in

groove below preorbital, reaches eye. Nostrils about last third in

snout. Interorbital broadly convex, flattened medially. Rakers

about 3 + 4, short weak points. Pharyngeal teeth with ends hooked

slightly and surfaces without grinding areas. Scales reduced or

smaller in dorsal and ventral body edges, also small on caudal liase.

Lateral line incomplete, extending about opposite ventral origin.

Dorsal inserted about midway between hind edge of eye and caudal

base. Anal inserted about opposite base of sixth dorsal ray. Caudal

deeply emarginate, lobes rounded. Pectoral reaches about | to

ventral, and latter inserted well before dorsal, reaches anal.

Color in alcohol deep brown on back and head above, also median

darker streak down predorsal and postdorsal regions. From above
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eye behind to upper caudal lobe a gray-brown band about as wide as

eye. From below eye behind a dusky-brown band to caudal base,

where ending in small black spot. Median caudal rays dusky basally,

as continuation of dark lateral band, which fades out somewhat to-

ward end of fin. Sides below lateral band, also sides of head, white.

On upper costal region below dark lateral band, and below it on side

of head, some dusky specks or dustings. Snout, and edge of lower

jaw, especially in front, somewhat dusky. Dorsal and caudal pale

grayish. Pectoral grayish above, becoming whitish below. Ventral

and anal whitish. Iris silvery gray.

Length lyf to 3 ^^ inches.

A large series of adult breeding fishes, from Otter Pond Camps in

Somerset County, Maine (W. J. Epting), June, 1905. When fresh

in alcohol the adult male was colored deep olive-brown on the back.

The dark lateral band was a rich deep dusky or brownish black.

The pale area above this was bright vermilion, and below for a rather

narrow area along its extent this shade Avas also perceptible. The

pale lower portions were bright silvery white, also the iris. Fins

largely transparent, dorsal and caudal well diluted olive-dusky, also

upper pectoral rays, other fins tinted whitish. The breeding male dif-

fers from the breeding female in its comparatively shorter size, slightly

more convex snout, patch of closely crowded even tubercles above

base of anal continued back on each side of lower surface of caudal

peduncle towards the rudimentary caudal rays, and the swollen pec-

toral rays, especially the uppermost or first simple one. The adult

breeding female is more elongate, with chubby belly, snout not espe-

cially convex above, without tubercles, rays of pectorals not expanded,

and both latter and ventrals much shorter.

Seven examples of this large series seem to indicate a well-marked

variety. They differ in the following respects from the others. The

body is decidedly more slender, fusiform and tapering. The general

form of the young, particularly the caudal peduncle, is more slender

than that of young examples from other localities. The maxillary

barely reaches opposite the front edge of the eye, and at no age slightly

beyond. The dark median lateral band from the eye is at all times

more slender than that of other examples, though in the young of

other series it is of about equal width with that of the present variety.

The lateral line falls well short of the ventral, in one example com-

prising about five tubes, and in another it is absent. In all ages
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there is always at least a second dark narrow streak parallel with the

median lateral band, though well separated from it by a rather i)road

vermilion space, extending from each sitie of occiput back toward bases

of upper rays of upper caudal lobe. In young examples this is most

conspicuous, though it becomes broken into several blotches as it

reaches caudal peduncle, and its width not quite equal to that of dark

median lateral i)and. In the larger examples it is narrower and fades

out about opposite anal. In the medium-sized and smaller examples

there is evidence of still a third or superior streak in a series of dusky

spots or blotches a little irregular, and these tending to converge with

inferior streak, above anal. Below dark lateral streak, which extends

from eye, but very few if any dots of dusky sprinkled about, such as

those on most other examples. As several small examples of another

series show the second or upper dark lateral streak extending along

the upper side of the back, though little or no traces of the third

or uppermost, it is evident these particular specimens are identical

with this variety. However, many cot^^pical or topotypical examples

show only a single median dark lateral band.

This species is very similar to Chrosomus crythrogaster in appearance,

and though easily distinguished by the presence of two rows of pharyn-

geal teeth, several external characters are diagnostic. Such are the

more inclined lower jaw and stouter caudal peduncle. In framing

these notes the type and cotypes of the species have been carefully

examined and compared.

Abramis crysoleucas (Mitchill).— Martha's Vineyard (J. H. Slack

in 1S54).

Notropis hudsonius (Clinton).— Berkshire Hills, Mass.

Notropis cornutus (Mitchill).— Berkshire Hills.

Rhinichthys atronasus (Mitchill).— Otter Pond Camp, Maine

(Epting) with Phoxiuus neogaeus, though much less abundant;

also tributary of the Penobscot River at Orono, Penobscot County,

Maine (Long).

CATOSTOMroAE.

Catostomus commersonii (Lacepede).— Wilton, Maine (Morse);

Boston.

Anguillidae.

Anguilla rostrata Le Sueur.— Boston, Woods Hole, Nantucket,

Noank, Conn.
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EsocroAE.

Esox reticulatus Le Sueur.— Androscoggin Lake, Maine (Morse)

.

Reported at South Naples in Sebago Lake (Griffiths).

POECILIIDAE.

Fundulus majalis (Walbaum).— Nantucket and Woods Hole.

Fundulus heteroclitus macrolepidotus (Walbaum).— Nan-

tucket and Woods Hole.

Fundulus diaphanus Le Sueur.— Very abundant at Otter Pond

Camps, Maine (Epting).

Syngnathidae.

Syngnathus fuscus Storer.— Mount Desert (Chapman) ; Boston

(Thomas Nuttall), Cape Cod, Nantucket (Dahlgren and Abbott in

1886, and Sharp in September, 1892); Newport (Dr. J. C. Morris

and S. Powell).

Hippocampus hudsonius De Kay.— Newport (Powell).

Gasterosteidae.

Pygosteus pungitius (Linne).— Salem (Slack), Nantucket (Sharp),

Newport (Powell), and Long Island Sound near Darien, Connecticut;

tributary of Penobscot River at Orono, Penobscot County, Maine

(Long).

Gasterosteus atkinsoni T. H. Bean.— Jackman, Maine (Epting)

.

Apeltes quadracus (Mitchill).— Woods Hole.

Exocoetidae.

Parexocoetus mesogaster (Bloch). Fig. 1.— Head 4j; depth 4f

;

D. I, 11; A. I, 12; P. i, 12; scales about 48 in series along lateral line

to caudal base, and 6? more on latter; 7 scales above lateral line

to dorsal origin, and 2 below to anal origin; about 28? scales before

dorsal; snout 3f in head, measured from upper jaw tip; eye 3; maxil-

lary 3|; interorbital 3|.
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Botly elontjate, well cdinpressefl, sides flattened, moderately broad

above. Caudal peduncle compressed, small, much longer than

deep. Head moderate, compressed, flattened sides converging

below. Snout convex, lower profile little more convex than upper,

obtuse, length little less than width. Eye large, rounded, center

slightly before middle of head, close to though not impinging on upper

profile. Mouth small, rather Inroad, lower jaw slightly protruding.

Maxillary slightly curved, well inclined, mostly exposed, apparently

reaches nostril, though not to eye. Jaws apparently toothless.

Nostril moderate, close before eye above. Interorbital broad, flat.

Rakers 9 + 24, lanceolate, '2\ in eye. Scales rather caducous, many
having fallen, narrowly exposed, becoming smaller on hind part of

body. Head and caudal base scaly (most scales now fallen). Lateral

X-

^^^^^^^

Fig. 1.— Parexocoetus mesogaster (Bloch).

line low, tubes apparently ending behind end of depressed anal.

Dorsal inserted about last third in space between hind eye edge and

caudal base, first branched rays highest. Anal inserted very slightly

behind dorsal origin, much lower. Caudal with lower lobe much
the longer, also longer than head. Pectoral extends back nearly to

two-thirds of depressed dorsal, first ray simple, all others divided.

Ventral inserted about midway between hind pupil edge and caudal

base, extends back f to latter.

Color in alcohol largely dull brownish abo\e or on Ijack and upper

surface of head. Sides and lower surface of both head and trunk

silvery white. Iris whitish. Fins all pale, except upper portion of

dorsal, which is duskv to blackish.
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Length 5|- inches (tip of lower caudal lobe slightly damaged).

One example from Newport (Powell).

Jordan and Meek describe a Hawaiian example which they identify

with this species, and state it has about 38 scales in the lateral line and

five rows above to the dorsal. In 1903, Jordan and Evermann give

the scales 42 to caudal base, in Hawaiian examples. No barbels are

to be found in my Newport example, though Jordan and Meek (Proc.

U. S. Nat. Mus., 1885, vol. 8, p. 47) state that these are present.

Cypselurus furcatus (Mitchill). Fig. 2.— Head 43- to 4j; depth

4f to 5; D. I, 12, or i, 13; A. i, 8; P. i, 14 or i, 15; scales along

lateral Hne to caudal base 50? to 56 and 5 or 6 more on latter; scales

above lateral line to dorsal origin 8, below to anal origin 3; predorsal

Fig. 2.— Cypselurus furcatus (Mitchill).

scales 34? to 36?; snout 3|^ to 4 in head, measured from upper jaw

tip; eye 2f to 3|; maxillary 4; interorbital 2| to 2f

.

Body elongate, sides flattened, back broad. Caudal peduncle

small, compressed, little longer than deep. Head broadly convex

above, flattened sides converging below. Snout convex, length about

§ its width. Eye large, rounded, well anterior, infringing slightly on

upper profile. Mouth small, broad, convex lower jaw protruding.

Maxillary little curved, apparently would reach eye. Teeth very

minute, simple, in narrow series in jaws. Nostril large, close before

eye. Interorbital wide, flattened or slightly concave. Rakers 11 or

III, 3 + 14 or 15, III, lanceolate, about 3 in eye. Scales rather firm.
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narrowly exposed, slightly smallrr on hody behind. Head and caudal

base scaly. Lateral line low and e.\ten<ls hack far as end of depressed

anal. Dorsal inserted about opposite last third in space between

front pupil edge and caudal base. Anal inserted well l)ehind dorsal

origin or little nearer caudal base than ventral origin. Caudal with

lower lobe much longer, about an eye-diameter longer than head.

Pectoral reaches middle of depressed anal, first ray simple, all others

divided. Ventral inserted midway between caudal base and hind

eye edge, fin reaching caudal base.

Color in alcohol brownish on back and head above, sides and below

silvery white. Iris silvery white. Dorsal and caudal tinged with

dusky as two or three larger dark spots on former fin basally and on

latter fin on lower lobe. Anal pale or whitish, with dusky spots at

tips of some rays. Pectoral contrasted blackish and white, with

broad whitish shade extending from axil obliquely to upper rays

near terminal ends, and some rays tipped with whitish. Ventral

black, except two .outer white rays.

Length of to 6 inches (tip of lower caudal lobe slightly damaged).

Two from Newport (Powell).

Cypselurus gibbifrons (Valenciennes). Fig. 3.— Head 4; depth

o; I). I, 11; A. I, S; P. ii, 15; scales about 55 in lateral line to caudal

base + 6 more on latter; 8 scales above lateral line to dorsal origin,

and 3 below to anal origin; about 30? predorsal scales; snout 4 in

head, measured from upper jaw tip; eye 3^; maxillary 4^; inter-

orbital 2f

.

Body elongate, robust, sides flattened, broader above. Caudal

peduncle small, compressed, little longer than deep. Head broadly

convex above, flattened sides converging below. Snout convex,

profile curving down convexly, blunt, length f its width. Eye

large, rounded, well anterior, impinging on upper profile. Mouth
small, broad, broadly convex lower jaw protruding. Maxillary

little curved, largely concealed, reaches beyond nostril though not

quite to eye. Rather narrow^ band of minute weak teeth in front

of each jaw, none on maxillary edges. No vomerine nor palatine teeth.

Nostril moderate, high on edge of snout, little before eye. Inter-

orbital broad, slightly concave. Rakers 5 + 16, lanceolate, a third

of eye. Scales firm, narrowdy exposed, become smaller on hind

part of body. Head and caudal base scaly. Lateral line low, its

tubes end opposite tip of depressed dorsal. Dorsal inserted about
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last third in space between hind eye edge and caudal base, front

branched rays highest. Anal inserted little behind dorsal origin,

fin similar. Caudal with lower lobe much longer, also longer than

head. Pectoral not quite reaching caudal base, first and second rays

simple, third divided. Ventral inserted about midway between hind

pupil edge and caudal base, extends back f space to latter.

Color in alcohol dull brownish, much paler on lower or under sur-

face. Iris brassy. Rows of scales on back each with narrow median

lengthwise streak. Fins brownish. Pectoral dusky medially, edges

^^

Fig. 3.-— Cypselurus gibbifrons (Valenciennes).

pale, and outer surface largely silvered. Ventral dusky, becoming

blackish medially and darker behind.

Length 8 inches (tip of lower caudal lobe slightly damaged).

Newport (Powell). From the mouth of this example I extracted

a large isopod crustacean.

Hemirhamphidae.

Hyporhamphus unifasciatus (Ranzani).— At present four ex-

amples from Newport, received from Pov/ell, are in the collection.

Head 2% to 3; depth 8 to 12; D. ii, 12 to ii, 14; A. ii, 14 or ii, 15;

scales about 53 in lateral line to caudal base; 7 scales above lateral

line to dorsal fin, 2 below to anal fin; 46 predorsal scales; snout 2f
to 4 in head measured from snout tip to hind opercle edge; eye 3f

to 5; maxillary 3? to 3|; interorbital 3f to 3f. Length of mandible

from upper jaw tip slightly less than rest of head length, an eye-
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diameter longer in smaller examples. Ventral inserted about mid-

way between caudal l)ase and hind preopercle edge. Dorsal and

anal densely scaly. Rakers 10 + 25. Length Gi? to lOj inches.

It seems hardly likely that //. rnhcrti is distinct, as the above

material is largely intermediate.

ScOMBERESOCroAE.

Scomberesox saurus (Walbaum).— NeAvport (Powell and Dunn).

Beloxidae.

Tylosurus marinus (Walbaum).— Woods Hole.

Tylosurus acus (Lacepede).— Nantucket.

Sphyraenidae.

Sphyraena borealis De Kay.— Woods Hole.

Atherinidae.

Menidia menidia notata (Mitchill).— Maine (Slack), Cape Cod
(Slack), Woods Hole, and Xantucket.

MUGILIDAE.

Mugil cephalus Linne.— Woods Hole.

Mugil curema Valenciennes.— Woods Hole.

SCOMBRIDAE.

Scomber scombrus Linne.— Gloucester, Woods Hole, and New-
port.

Auxis thazard (Lacepede).— Newport.

Sarda sarda (Bloch).— Woods Hole.
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Trichiuridae.

Trichiurus lepturus Linne.— Nantucket.

Carangidae.

Seriola zonata (Mitchill).— Nantucket, Woods Hole, Newport.

Decapterus punctatus (Agassiz).— Newport (Powell).

Trachurops crumenophthalmus (Bloch).— Woods Hole and

Newport (Powell).

Caranx hippos (Linne).— Woods Hole.

Caranx crysos (Mitchill).— Nantucket, Woods Hole, Newport.

Blepharis crinitus (Mitchill).— Newport.

Vomer setapinnis (Mitchill).— Newport.

Trachinotus carolinus (Linne).— Woods Hole and Newport.

POMATOMIDAE.

Pomatomus saltatrix (Linne).— Woods Hole and Martha's

Vineyard (Slack).

Stromateidae.

Seserinus paru (Linne).— Nantucket.

Poronotus triacanthus (Peck).— Mount Desert (Chapman),

Isles of Shoals (W. M. Canby), Woods Hole, Nantucket, Newport,

Long Island Sound near Darien, Conn.

Palinurichthys perciformis (Mitchill).— Nantucket and

Martha's Vineyard (Slack)

.

Centrarchidae.

Enneacanthus obesus (Girard).— Concord, Mass.

Lepomis auritus (Linne).— Sebago Lake at South Naples, Mame
(Griffiths).

Eupomotis gibbosus (Linne).— Mount Desert.

Micropterus dolomieu Lacepede.— Sebago Lake at South

Naples, Maine (Griffiths).

^B
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PERCroAE.

Perca flavescens (Mitchill).— Mount Desert, South Naples

(Griffiths), Cold Pond at Charlestown in New Hampshire, and

Martha's Vineyard.

Cheilodipteridae.

Amia powelli. sp. nov.

Fig. 4.

Head 2^; depth 2^; D. VI-I, 9; A. H, 8; P. ii, 10; V. I, 5; scales

24 in lateral line to caudal base, and 6 more on latter; 3 scales above

lateral line to soft dorsal origin, 8 below to spinous anal origin; 6 pre-

dorsal scales; head width 2^ in its length; head depth at occiput 1^;

snout 4|; eye 3; ma.xillary 2; interorbital 4|; third dorsal spine 3;

second dorsal ray If; second anal spine 4; second anal ray 2^; caudal

(damaged) If; pectoral ll-; ventral 2.

Body moderately deep, compressed, deepest at spinous dorsal origin,

back not elevated, and edges rounded. Caudal peduncle compressed,

least depth about 1^ its length.

Head large, elongate, well compressed, surfaces evenly sloping above

and below, lower profile more inclined than upper, which is nearly

straight from snout to spinous dorsal origin. Snout short, surface

convex, length about f its width. Eye large, circular, close to upper

profile, and center near first | in head length. Mouth large, well

inclined, and lower jaw slightly included when jaws close. Maxil-

lary large, well inclined, slightly curved up, and reaches about oppo-

site hind edge of pupil. Terminal maxillary expansion 2^ in eye.

Teeth in bands in jaws, small, short, simple, and even. Narrow row

of smaller similar teeth on vomer and each palatine. Nostrils on

side of snout above, anterior near middle of its length, and posterior

close before eye. Interorbital depressed, or very slightly concave.

Hind preopercle edge finely serrate, though several serrations just

above angle slightly enlarged. Opercle with single small spine.

Gill-opening extends forward (damaged) about opposite hind edge

of pupil. Rakers ii, 2 + 9, iii, slender, pointed, nearly f of eye-

diameter. Filaments a little shorter than rakers, and pseudobran-
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chiae large, equal filaments. Isthmus long, narrow or slender trenchant

keel.

Scales large, finely ctenoid, above lateral line in series parallel with

its course, and below in horizontal series. Head scaly, with about

two rows on cheek, and scales on opercles large. Large scaly flap

between ventrals, its length about a fourth of fin. Small pointed

axillary ventral scale. Caudal base finely scaled, other fins all naked.

Lateral line complete, largely concurrent with dorsal profile. Tubes

simple, extend well over scales, and with appearance as if situated

on smaller accessory scale at front of scale exposure.

Spinous dorsal inserted about opposite hind edge of opercle, third

Fig. 4.— Amia powelli, sp. nov.

spine longest, first and sixth subequally shortest. Soft dorsal inserted

slightly nearer caudal base than hind eye edge, front rays highest.

Spinous anal inserted about opposite soft dorsal origin, second spine

much longer than first. Soft anal like soft dorsal, only smaller, and
fin reaching If to caudal base. Caudal (damaged) apparently

emarginate? Pectoral moderate, about reaches soft dorsal origin,

median rays longest. Ventral inserted little before pectoral origin,

reaches f to spinous anal origin or to vent.

Color in alcohol largely dull brownish, upper surface everywhere
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dusted with inimite darker brownish dots, best seen under a lens.

Lower surface scarcely paler. Eye dark, evidently reddish in life,

as traces still remain. Dark brownish dustinjjs behind eye and on

opercle above, though in no wa}' segregated to form blotches or spots.

On caudal peduncle at base of caudal, a distinct darker brownish

blotch about as large as pupil, its horizontal diameter marked by lateral

line. Fins all uniform pale brownish. Spinous dorsal over most of

its surface, upper and lower edges of caudal, and terminal and basal

portions of soft dorsal and anal marked with minute dusky dots.

Length 31 inches.

Type, Xo. L3,428, A. X. S. P. Xewport, Rhode Island. Samuel

Powell.

Only the above example known. It approaches .1. maculata (Poey)

of the West Indian fauna, which has been recorded from Katama Bay

by Dr. H. :\I. Smith in 1898. The reference by Dr. Kendall in his

list of Xew England fishes in 1908, to A. maculata having been

reported from Xewport by Cope in 1870 is erroneous, doubtless a

slip of the pen. The present species differs from A. maculata chiefly

in color. According to Jordan and Gilbert ' the latter is " intense

scarlet, nearly uniform; a tinge of crimson about pectorals and on

sides of head. A round, black, ink-like spot, a little larger than pupil,

under second dorsal; another, smaller, on upper part of tail, on each

side, just before root of caudal; tip of caudal whitish; iris red."

Besides, these authors give the pectoral If in head.

Originally A. powclli was wrongly identified - with Apogon ameri-

canus Castelnau.^ Though in a general way it agrees in physiognomy

and the pectorals, points of difference are seen in the presence of three

rows of scales on the cheek, no dark spots except on opercle behind

preopercular edge, and naked breast and prepectoral region.

In 1900, Dr. C. H. Gilbert ^ described Apogon brasilianus from

]\Iamanguape, Brazil. This is undoubtedly closer to A. americanus

than to the present species, only showing a dark spot on the opercle.

He says that it is "closely related to Apogon imhcrhis and A. dovii,

but without trace of a black spot on caudal peduncle. This spot

becomes obscure with age in A. dovii and probably also in A. imberbis

1 Proc. U. S. Nat. Mus., 1882, vol. 5, p. 279.

2 Trans, .\jner. Phil. Soc, ISGC, ser. 2, vol. 3. p. 400.

5 Exped. .^jn^r. Sud, Poiss., 1855, vol. 2, p. 3, pi. 3, fig. 2.

< Proc. Washington Acad. Soi., 1900, vol. 2, p. 168, pi. 9, fig. 3.



126 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

and may be wholly wanting in adults; but is always conspicuous in

young specimens of the size here described [62 mm.]." Further, he

adds that it "may eventually prove to be identical with A. imherhis,

if the young of the latter are ever seen to lack the caudal spot and to

possess an opercular spot. Such accounts as we have of the species

do not indicate this. The American records of A. iviberhis are all

doubtful, and the species should be omitted from our lists until

its occurrence in American waters is verified. It seems improbable

that this common Mediterranean form should have been found at

Newport, Rhode Island, and at Fernando da Noronha Island, Brazil."

Pre\-iously Jordan and Evermann had identified it with Apogon

iviberhis, also stating that it was wrongly identified by Cope as Apogon

americanus. Their examples of the latter, from Bahia, differ in the

smaller head, larger maxillary, larger eye, one less ray in soft dorsal,

much fewer scales, more gill-rakers on upper part of arch, and dark

spots on head, snout, and cheeks. Though following the above action

in 1906, I pointed out that Cope's example " differs a little from Medi-

terranean examples in the Bonaparte Coll. in having a shorter pectoral,

though this may be associated with youth, as it only measures 3| inches.

In this respect, however, it approaches Castelnau's figure, which was

based on an example nearly 4 inches long, equal in size to my Mediter-

ranean ones." I am convinced that its identity with A. imherhis

(Linne) is erroneous. The five Italian examples mentioned show

certain slight differences which are all constant. Foremost is the

^'ery large preopercular membranous flap concealing largely the

subopercle and interopercle, the much longer pectorals, and the more

robust or deeper head. Further, they all show traces of the dark

blotch at the base of the caudal fin. Other characters are: head 2^ to

2|; depth 2f to 2|; D. VI-I, 9; A. II, 8; scales in lateral line 24 or 25

to caudal base and 4 or 5 more on latter; 3 scales above lateral line

to soft dorsal origin; 8 below to spinous anal origin; 6 predorsal

scales; snout 4^ to 5 in head, measured from upper jaw tip; eye 3^

to 3^; maxillary 1| to 2; interorbital 4| to 43-; gill-rakers i to iii,

2 or 3 + 10 or 11, 11 to iv; length 3| to 4| inches. Cuvier ^ gives a

crude figure as Mullus imherhis which shows a dark blotch on the

caudal peduncle. Later Valenciennes figures it as Apogon rcx-mul-

lorum - in color, which is uniform red and without spots. He indi-

1 Mem. Mus. Hist. Nat. Paris, 1815, vol. 1, p. 236, pi. 11, lower fig.

2 R^ne Animal, Poiss., ed. luxe, 1339, pi. 7, fig. 2.
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cates, however, the large preopercuhir flap and the long pectoral,

—

p)oints in entire agreement witli my Italian material. Thus Anila

wiherhi\s must he erased from the Xortli Amrrican fauna.

Named for Samuel Powell, who collected the type and other rare

fishes at Newport, during the fifties.

Serranidae.

Roccus lineatus (Bloch).— Connecticut River.

Morone americana (Gmelin).— Boston Harbor, Mount Desert,

South Naples (Griffiths), Androscoggin Lake, Maine (Morse), New-

port.

Epinephelus niveatus (Valenciennes).

Ilyporthodus flavicauda Gill, Proc. Acad. Nat. Sci. Phila., 18G1,

p. 98. Newport, Rhode Island.

The type of H. flavicauda Gill and small examples from Katama
Bay. Martha's Vineyard, examined.

Garrupa nigrita (Holbrook).— Katama Bay.

Mycteroperca interstitialis (Poey).— Katama Bay.

Centropristis striatus (Linne).— Woods Hole and Newport.

Rypticus bistrispinus (Mitchill).— Newport.

Haemulidae.

Orthopristis kendalli, sp. nov.

Fig. 5.

Head 2f ; depth 2f ; D. XI, I, 16; A. Ill, 12; P. i, 17; V. 1, 5; scales

50 in lateral line to caudal base, and 8 more on latter; 6 scales above

lateral line to origin of spinous dorsal; and 14 below to origin of spin-

ous anal; 32 predorsal scales; head width 2| in its length; head depth

at occiput about l^-; snout 4; eye 3|; maxillary 3j; interorbital 43-;

fourth dorsal spine 2; third branched dorsal ray 2|-; second anal

spine 2j; second anal ray 2j; least depth of caudal peduncle 3|;

pectoral 1^; ventral If.

Body oblong, compressed, deepest at ventral origin, predorsal
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slightly trenchant just before spinous dorsal, other body edges rounded

convexly. Caudal peduncle compressed, least depth I3- its length.

Head moderately large, compressed, upper profile more inclined

than lower and flattened sides very slightly approximated below.

Snout short, convex, length f its width. Eye large, rounded, near

upper profile, and its center near first f in head. Mouth small, jaws

about even when closed. Lips rather thin, minutely papillose.

Premaxillaries protractile. Maxillary short, upper portion entirely

sheathed below broad preorbital, and extended back opposite front

eye edge. Bands of simple close-set conic teeth in jaws, anteriorly

Fig. 5.— Orthopristis kendaUi, sp. nov.

or in middle of jaws larger. Inner buccal membranes moderate,

papillose. No vomerine nor palatine teeth. Tongue smooth, de-

pressed, rounded, and free in front. Nostrils together, close before

upper front edge of eye. Interorbital slightly convex. Hin"d pre-

opercular edge, and around lower corner, finely denticulate. Supra-

scapula with denticulate edge.

Gill-opening extends forward nearly opposite front edge of pupil.

Rakers 7 -f 13, lanceolate, f length of gill-filaments, and latter 2 in

eye. Pseudobranchiae large as gill-filaments.

Scales rather large, finely ctenoid, above lateral line in series paral-
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lei with its course, and hclow in horizontal series. Head scaly, with

about five rows between eye and preoiierde ridge. Scales on top of

liead small, and those on operele like those on trunk. Scales on

isthmus and breast small, and those between ventral bases similar.

Small pointed free axillary ventral scale, ("aiidal base covered with

small scales over greater basal portion, and low sharply defined strip

of small scales crowded along bases of soft dorsal and .soft anal.

Lateral line complete, largely concurrent with dorsal profile. Tubes

in lateral line simple, small.

Spinous dorsal inserted about opposite pectoral origin, fourth spine

longest, and edge of fin notched in front. Soft dorsal inserted slightly

nearer caudal base than hind edge of suprascapula, front rays highest.

Spinous anal inserted about opposite soft dorsal origin, second and

third spines subequally longest, and first barely ^ so long. Soft anal

similar to soft dorsal, except shorter basally and slightly more elevated

in front. Caudal much shorter than head, well emarginate, broad

lobes rounded and subequal. Pectoral long, pointed, median rays

longest. Ventral inserted immediately behind pectoral base, fin l-g-

to anal. Vent close before anal.

Color in alcohol brownish on back, sides and lower surface silvery

white. Iris very pale yellowish. Fins all pale or whitish.

Length 3 inches (caudal tips slightly damaged).

Type, Xo. 12,335, A. X. S. P. X'ewport, Rhode Island. Samuel

Powell.

Only the type known. This very interesting little fish introduces

a family and genus new to the X'ew England fauna. As most all the

species of Oiihopristis are tropical the present example is doubtless

a waif of the Gulf Stream. It is unique in the genus in its large scales

and large anal spines.

X'^amed for Dr. William C. Kendall, who has contributed many
works on the fishes of X'ew England.

Sparidae.

Stenotomus chrysops (Linne).— Mount Desert (Chapman),

"Woods Hole, X'antucket, and X'ewport (Leidy and Powell).
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Kyphosidae.

Kyphosus sectatrix (Linne).— Head 3f to 34; depth 2f to 2|;

U. XI, 12; A. Ill, 11; scales counted above and along lateral line

72 to 75 to caudal base; pores 47 to 53 in lateral line to caudal base,

and 4 or 5 more on latter; 11 or 12 scales above lateral line to spin-

ous dorsal origin, and 18 or 19 below to spinous anal origin; 57 pre-

dorsal scales; snout 3f to 3f in head; eye 3f to 3|^; maxillary 3| to

3|; interorbital 2| to 2f ; rakers 7 or 8 + 16 or 17, about half length

of eye; length 6j to 6| inches.

Two examples from Newport (Powell). These are the first speci-

mens ever collected in New England, and were obtained long before

Goode reported the species from Newport in 1879.

SCIAENIDAE,

Cynoscion regalis (Schneider).— Nantucket and Woods Hole.

Leiostomus xanthurus Lacepede.— Newport (Powell).

Menticirrhus saxatilis (Schneider).— Woods Hole and Newport

(Powell).

POMACENTRIDAE.

Abudefduf mauritii (Bloch).— Head 3i; depth 1|; D. XIII, 14;

A. II, 13; scales in lateral line 29 (22 + 7) to caudal base; 5 scales

above lateral line to spinous dorsal origin, and 12 below to spinous

anal origin; about 22 predorsal scales; snout 3| in head; eye 2f;

maxillary 3\; interorbital 3^^; rakers 9+ 12, lanceolate, 3 in eye;

length 3| inches (caudal tip damaged).

One example from Newport (Powell), reported by Cope in 1870.

Labridae.

Tautogolabrus adspersus (Walbaum).— Boston Harbor (Slack),

Nantucket, and Woods Hole.

Tautoga onitis (Linne).— Nahant, Woods Hole and Nantucket.

iLARCHroAE.

Chaetodipterus faber (Broussonet).— Nantucket.
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Hepatidae.

Hepatus caeruleus (Schneider).— Kataiiui Hay.

Hepatus hepatus (Linne),— Katama Bay.

Balistidae.

Balistes forcipatus Gmelin. Fig. 0.

Bali-'<(('s poivrllii Cope, Proc. Acad. Nat. Sci. Phila., 1S70, p. 120.

Newport, Rhode Island.

Head 3; depth U; D. III-I, 26; A. 11,22; scales 60 in median

lateral series from gill-opening to caudal base; about 42 .scales in

Fig. 6.— Balistes forcipatus Gmelin (type of Balistes powellii Cope).

transverse series between soft dorsal origin and base of ventral spine;

head width half its length; snout 1^; eye 3|; interorbital 2f.

Body well compressed, deep. Caudal peduncle well compressed,

small, long as deep. Head large, deep, profiles inclined similarly.

Snout long, compressed, width at front of eyes If its length. Eye
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high, circular, its center near last f in head. Mouth small, terminal,

jaws about even. Teeth large, strong, about 8 in each jaw, the

cutting edges of each with deep notch. Lips thin, rather broad.

Nostrils close together near front of eye and level with its center.

Interorbital convex. Gill-opening nearly vertical, very slightly less

than eye-diameter. Scales rough, narrow, in oblique rows and slightly

enlarged above ventral spine, very small on caudal peduncle. Lateral

line complete. Spinous dorsal opposite hind eye edge, first spine

largest, roughened, stout, and third spine falls well short of soft dorsal.

Latter inserted midwaj' between front of eye and caudal base, front

rays slightly higher. Anal inserted slightly behind soft dorsal origin,

similar. Caudal rounded slightly behind. Pectoral rounded, 1| in

snout. Ventral spine roughened, movable, sides spinescent. Ventral

flap with about 8 pairs of spines.

Color in alcohol largely uniform dull brownish, slightly paler below.

Body and fins with obscure short, more or less horizontal streal^ and

spots, numerous and most distinct on head, back, and sides above, not

present on lower side of head and abdomen. Soft dorsal, anal, and

caudal also spotted and streaked obscurely with paler. Brown blotch

about size of eye at origin of soft dorsal, reflected on fin, also three

other paler and smaller blotches, last on caudal peduncle above, and

two reflected slightly on dorsal. Iris whitish.

Length 3xV inches.

No. 804, A. N. S. P., type of Balistes powellii Cope. Newport,

Rhode Island. September, 1867. Samuel Powell.

This is the only example ever secured in New England waters.

Balistes vetula Linne.— Nantucket.

MONACANTHIDAE.

Stephanolepis hispidus (Linne).— Katama Bay.

Tetraodontidae.

Lagocephalus laevigatas (Linne).— Nantucket.

Spheroides spengleri (Bloch).— Katama Bay.

Spheroides geometricus (Schneider). Fig. 7.

Tetraodon geoindricxis Cope, Proc. Acad. Nat. Sci. Phila., 1870,

p. 120. Newport, Rhode Island.
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Head 2j; depth (contracted) about 2|; I), ii, G; A. ii, 5; head

width If in its h'ngth; snout 21; eye 7; interorhital 2J.

Botly compressed, elongate, belly loose and flabby, capable of

great inflation. Caudal peduncle compressed. Head large, robust,

compressed, front profile well inclined. Snout convex over surface,

slightly broader than long. Eye small, rounded, high, near first ^
in head length. Mouth moderate, jaws about even. Teeth large,

with entire cutting edges. Nostrils close together, on each side

of short fleshy tube, on front of snout about opposite upper eye

edge. Interorhital broadly convex. Gill-opening nearly vertical,

about ec}uals 1^ eye-<;liameters. Skin smooth, except two large

Fig. 7.— Spheroides geometricua (Schneider).

spinescent areas. One includes interorbital, crown, nape, and greater

anterior predorsal region. Other area includes under surface of head,

costal region, and entire inflatable area of belly. Spines slender,

simple, more or less embedded on upper surface, more free below.

Dorsal inserted about last third betAveen hind eye edge and caudal

base. Anal like dorsal, inserted below dorsal base behind dorsal

origin. Caudal rounded. Pectoral broad, nearly as long as dorsal.

Color in alcohol brownish, slighth- darker above and paler to whitish

below. Back marked with series of four ellipsoid darker lines, one

within the other, and center falling on edge of back midway between

pectoral and dorsal origin. Anteriorly on head four more broad arcs,

and two narrower ones also cross over upper surface of snout. On
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sides of head and trunk, and back posteriorly, lines break up into

blotches or become vermiculations. Dorsal, anal, and caudal pale

brown, caudal darker to dusky terminally. Iris pale yellowish.

Teeth pale.

Length 3f inches.

One from Newport (Powell). This species has long been merged

with S. testudmcus (Linne) but is undoubtedly distinct. S. geometricus

differs markedly in the wider convex bony interorbital, 3 or less in the

head, whereas in S. testudinciis it is 4 or more. Though the eye appears

usually smaller in S. geometricus, it is variable. The color pattern is

different in »S. geometricus, and is marked with more lengthwise

ellipsoid designs, and more transverse bands on top of head. I have

Fig. 8.— Spheroides trichocephalus (Cope).

seen but two examples, the one described above, and another from

Panama. The Mexican material mentioned by Cope appears to be

true S. testudineus.

Spheroides trichocephalus (Cope). Fig. 8.

Tetraodon trichocephalus Cope, Proc. Acad. Nat. Sci. Phila., 1870,

p. 120. Newport, Rhode Island.

Head 2|-; depth (contracted) about 2|; D. ii, 6; A. ii, 5; head

width 1^ its length; snout 2^; eye 4; interorbital 3.

Body compressed, elongate, belly loose and flabby, apparently

capable of great inflation. Caudal peduncle compressed. Head

large, robust, compressed, front profile rather steep. Snout convex,

slightly longer than wide. Eye large, rounded, high, center slightly
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anterior. Mouth moderate, jaws about even. Teeth large, with

entire cutting edges. Nostrils close, on sides of slightly elevated

fleshy area, on front of snout about opposite middle of eye. Inter-

orbital broadly convex. Gill-opening nearly vertical, about equals

eye. Skin smooth, except two large well defined spinescent areas.

One includes interorbital, crown of head, nape, and front predorsal

region; otiier area comprises lower sides of heatl and entire inflatable

surface of belly. Spines long, slender, simple, numerous, exposed.

No lateral line. Dorsal inserted about last third in space between

hind eye edge and caudal base. Anal similar to dorsal, inserted

about opposite hind edge of hind dorsal ray base. Caudal slightly

lunate, upper and lower lobes ending in sharp points, expanded fin

truncate. Pectoral little shorter than dorsal.

Color in alcohol brownish above, whitish below, line of demarcation

extending from chin to lower side of caudal peduncle showing great

contrast. Upper darker color of sides, from line of contrast, more or

less creamy to back, and as it merges in color of latter forms paler

reticulations and spots. Fins pale creamy-brown, pectoral with

brownish basal spot. Iris brownish.

Length 4 inches.

Xo. 684, A. X. S. P., type of Tdraodon trichocephalm Cope. New-

port, Rhode Island. Samuel Powell. Only known from this example.

DiODONTIDAE.

Chilomycterus schoepffi (Walbaum).—Xantucket (Sharp), X"ew-

port (U. S. F. C. and Powell).

SCORPAENIDAE.

Sebastes marinus (Linne).— Mount Desert (Chapman), Bar

Harbor (Chapman), and Gloucester.

Scorpaena plumieri Bloch.— Katama Bay.

COTTIDAE.

Cottus gracilis Meckel.— Rangeley Lakes (Morse).

Myoxocephalus aeneus (MitchiJl).— X'antucket (Abbott and

Dahlgren) and X'ewport (Powell).
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Myoxocephalus groenlandicus (Valenciennes).— Maine (Slack)

and Nahant.

Myoxocephalus octodecim-spinosus (Mitchill).— Nantucket.

Hemitripterus americanus (Gmelin).— Nahant, Boston Harbor

(Slack), and Newport (Cope and Dunn)^.

Cyclopteridae.

Cyclopterus lumpus Linne.— Islesboro (Dr. S. G. Dixon) and

Mount Desert (Chapman).

Triglidae.

Prionotus carolinus (Linne).— Martha's Vineyard (Slack),

Nantucket, Woods Hole, Waquoit, and Newport (Powell).

Prionotus evolans strigatus (Cuvier).— Woods Hole.

CEPHA.LACANTHIDAE.

Cephalacanthus volitans (Linne).— Woods Hole.

ECHENEIDIDAE.

Leptecheneis naucrates (Linne).— Newport (Powell and Hollo-

way).

Pleuronectidae.

Hippoglossus hippoglossus (Linne).— Woods Hole (Sharp).

Hippoglossoides platessoides (Fabricius).— Gloucester.

Paralichthys dentatus (Linne).— Woods Hole, Newport (Powell).

Paralichthys oblongus (Mitchill).— Newport (Leidy and Powell).

Limanda ferruginea (Storer).— Castine (Wood) and Woods Hole.

Pseudopleuronectes americanus (Walbaum).— Castine (Wood),

Cape Cod (Slack), Nantucket, Newport (Leidy and Powell).'

Lophopsetta maculata (Mitchill).— Mount Desert (CKapman),

Cape Cod (Slack), Newport (Powell).
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SOLEIDAE.

Achirus fasciatus Laa'pedc— Charles River, Mass. (Slack),

New Bedford, and Woods Hole.

Batuaciioididae.

Opsanus tau (Linne).— Woods Hole and Newport (Powell).

B'LENNIIDAE.

Pholis gunnellus (Linne).— Mount Desert (Chapman), Bar

Harbor (Chapman), Woods Hole, New Bedford, Newport (Lee,

Omar, and Austin).

Cryptacanthodidae.

Cryptacanthodes maculatus Storer.— Castine (Wood) and

Mount Desert (Chapman).

Lycodidae.

Enchelyopus anguillaris (Peck).— Castine (Wood), Mount

Desert (Chapman), and Gloucester.

Ammodytidae.

Ammodytes americanus DeKay.— Woods Hole, Great Point

at Nantucket, West Falmouth (Cope), and Boston.

Gadidae.

PoUachius virens (Linne).— Gloucester, Boston Harbor (Slack),

and Nahant.

Microgadus tomcod (Walbaum).— Castine (Wood) and Boston

Harbor (Slack).



138 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

Gadus callarias Linne.— Castine (Wood), Harpswell (Morse),

and Gloucester.

Melanogrammus aeglifinus (Linne).— Castine (Wood).

LoPHiroAE.

Lophius piscatorius Linne.— Newport (Powell).



No. 5.—OBSERVATIONS ON LIVING LAMELLI^
BRANCHS OF NEW ENGLAND.

BY EDWARD S. MORSE.

Many years ago I resolved to make drawings of the expanded

soft parts of New England Mollusca with the intention of ulti-

mately pubhshing the drawings in some form. One of the

drawings used in this memoir dates back to 1855. Though my
studies since that early date have led me far afield I have never

lost interest in the subject and at every convenient opportunity

have made drawings of the living animals. In few of the books

and memoirs published on shells are descriptions of the soft parts

given and still rarer are figures of the expanded animals. The

classical work of Forbes and Hanley gives figures of nearly all

the English genera but these drawings are on too small a scale

to depict the ;ninor details of the most beautiful parts of the

creature such as the syphonal openings, the graceful papillae,

the fringed mantle, etc., and many of these figures are inaccurate.

Jeffreys' work of five volumes on the British Mollusca copies the

figures of Forbes and Hanley and transmits their inaccuracies.

The valuable work on the Invertebrata of Massachusetts, by

Dr. A. A. Gould, pubUshed by the State in 1841, deals mostly

with the shells and gives figures of all the species known at that

time, in a series of engraved plates, but no figures are given of

the soft parts. In 1870, the State published a second edition of

this work edited by W. G. Binney. This was illustrated by wood

engravings, in the text, of all the species though no drawings of

the expanded animals are given. In 1851, Dr. William Stimpson

published a special memoir on the shells of New England with

two lithographic plates illustrating new species described by the

author but no expanded animal is shown though many are

described. In this work published nearly seventy years ago, Dr.

Stimpson says that conchologists abroad have made us acquainted

with the molluscan animals of European species, many of which

are like ours. He further says, "I have myself made descrip-

tions and figures of nearly all the species found on the New
England coast, which I shall take some other opportunity to

publish." These drawings have never appeared.

139
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The internal structure of nearly all the genera of lamelli-

branehs has been described but the expanded animals of our

New England forms have rarely been figured and when drawn,

are on too small a scale to be of any value.

As to the proper names—generic and specific—to be given to

the shell the deplorable condition of the nomenclature is so

appalling that one gives up in despair to fathom the puzzle.

Only the older student can appreciate the changes that have

been wrought by the rules governing the question. When I

began to study the subject, sixty-four years ago, the following

well-known species were

:

In 1855 In 1876 these were In 1915 they were

Buccinum obsoletum Ilyanassa obsoleta Alectrion obsoleta
" trivittatum Trivia trivittata " trivittata

" plicosum Eurosalpynx cinerea Eurosalpynx cinerea

" rosaceiun. Astyris rosacea. Columbella rosacea.

In 1876, B. obsoletum and B. trivittatum were recognized as

belonging to different genera; in 1915, it is discovered that these

two species belong to the same genus and B. rosaceum goes back

to the genus Columbella of eighty years ago. Natica heros and

Natica duplicata were known as such for nearly eighty years,

then these species were separated into two distinct genera,

Lunatia heros and Neverita duplicata; now they are brought

together again under one generic name, Polinices, but behold,

other names are interpolated between the generic and specific

names! They stand thus in Johnson's catalogue: Polinices

(Euspira) heros and Polinices (Neverita) duplicata. I may add

that the radulae of all the Naticas, whether having horny

or calcareous opercula, hardly vary specifically. The name
Scalaria has been applied to a well-marked group of gastropods

for more than a hundred years. A few years ago we were greeted

with Scala in place of Scalaria. This was easy to remember, but

now, behold! comes a new name, Epictonium and in parenthesis,

interpolated between the generic and specific names, is Arcloscala

for one species, Opalia for another, Acirsa for another, and so on.

Could the force of absurdity go further?

Is the attempt ever made to inquire into the competency of the

maker of new genera; can it be shown that he is well versed in
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the subject? He may have been a collector only, or, worse still,

an accumulator, a compiler of an auction catalogue, a discoverer

of a provincial museum, or crazy, like Rafinesque. All these

conditions should be inquired into before a new name should

be allowed to sweep away landmarks of a hundred years' standing.

In common law a tract of land not fenced in and used as a

thoroughfare for twenty years becomes public property. A
similar law should obtain regarding names, allowing perhaps

fifty years.

The distinguished zoologist, Dr. Charles Sedgwick Minot, in a

paper on Zoological Problems, in speaking of the Linnaean system

of nomenclature asks "whether it is desiraVjle to return in some
form to the use of the Linnaean system, which gradually has

been replaced by an entirely new binomial system. We have

retained the form, while we have rejected the principle of nomen-
clature introduced by Linnaeus, who used the generic name in a

wide sense to indicate the kind. The whole number of generic

names was small and easily acquired, so that the combination

of the two names gave a general and special designation. At
present genera are also special groups and approximate to a

single species so far has the subdivision gone. It results that the

name we call generic is no longer generic in value. Of the two

extremes the Linnaean is, I believe, preferable. I expect to see a

large number of genera set aside hereafter" (Proc. Amer.

Assoc. Adv. Sci., 1885, vol. 33, p. 519).

Dr. Minot also read a paper upon the limits of genera, and

presented in a tabular form the total and average number of

species and genera in several orders of North American insects.

"The number of species in each genus is shown by the table

to be usually very small, a large number of genera being repre-

sented by only one, two or three species. The author regretted

this condition of things, feeHng that it was a cause of great dis-

couragement to many who would otherwise become students of

natural science" (Proc. Boston Soc. Nat. Hist., 1869, vol. 12,

p. 380).

Francis N. Balch, a lawyer as well as a malacologist, in Science

for June 25, 1909, discusses the nomenclature question from a

lawyer's standpoint. After quoting a discussion between two
eminent malacologists on some question of nomenclature, he



142 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

says, " It is a sin and a shame, a reproach to science and scientific

men, that the time of master specialists, every available moment
of which is needed for science, should be taken up by utterly vain

questions like this." Malacologists are not alone in suffering

these miseries. Professor Herbert Osborn, an eminent ento-

mologist, in an address before the American Association for the

Advancement of Science says, "No taxonomist should have the

heart, and if possible should not have the power or the oppor-

tunity by shifting a genus or rearranging species to foist upon a

patient world the necessity of adopting a new combination in

the name of the common species universally referred to in anat-

omy, medicine, agriculture or other lines of applied science. I

have elsewhere hinted at the discouraging nature of these nomen-

clatural acrobatics to the student entering on zoological work.

I have good reason to believe that many promising and brilliant

young workers have been disgusted and drawn to other fields

of effort because of the complexities and apparently senseless

chaos involved in the synonymy of many of our common animals.

Think of thirty-six different specific combinations for the oyster-

shell scale (that is thirtj^-six the last time I had occasion to note

the number) or twenty-six for the screw worm fly."

These protests and complaints are not of recent origin. S. P.

Woodward, the author of the best manual on Mollusca ever

published, writes seventy years ago, " Multiplication of synonyms
having made it desirable to place the authority after each name,

another source of evil has arisen ; for several naturalists (fancying

that the genus-maker, and not the species-maker, should enjoy this

privilege) have altered or divided almost every genus, and placed

their signatures as the authorities for names given half a century

or a century before, by Linnaeus or Bruguiere. . . . The
authorities appended to scientific names are supposed to indicate

an amount of work done in the determination and description of

the species; when, therefore, the real author's name is suppressed,

and a spurious one substituted, the case looks very like an attempt

to obtain credit under false pretenses."

Dr. A. A. Gould, one of our most eminent authorities on the

subject in a letter to me in 1864, in regard to generic distinctions

being based on the shell alone, says, "Messrs. Lea and Tryon

are trying their hand at making new genera of Melania on the
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shell alone. A most arbitrary and unsatisfactory attempt and

inexcusable too, when such multitudes of living specimens are

so near at hand. Let it stand Melania I say until some character

of the moUusk can be shown to authorize sub-divisions."

Professor Edward L. Rice, President of the Ohio Academy of

Science, in an address before that Society, in dealing with system-

atic zoology and nomenclature refers to the enormous increase in

the number of species since the days of Linnaeus who knew only

4000 animal species. Within recent years the estimate of the

number of known species of animals has reached 522,400. He
then says, "And with this enormous complex each tyro has been

at liberty to trifle; it is hke turning a child loose in the card

catalogue of the library across the street. No wonder that a

friend should exclaim in cynical disgust that he has given up

the scientific nomenclature in favor of popular names on the

ground that the latter are more definite and less confused.

"

The Anatomical Society of Great Britain and Ireland decided

by a unanimous vote that it saw no reason for departing from the

old nomenclature in favor of the new or Basle terminology.

Professor Keith in the British Medical Journal in protesting

against the Basle terminolog}^ quoted as his text, Deuteronomy,

xxvii: 17, ''Cursed be he that removeth his neighbor's land-

marks: and all the people shall say. Amen."

In this memoir I have described and figured the expanded

animal of 48 species of New England lamellibranchs. If they all

had common names I should certainly use them. I want the

student to be able to turn to an accurate figure of the species

without regard to its latest name, so I have referred to the second

edition of Gould's Report on the Invertebrata of Massachusetts,

edited by W. G. Binney, 1870, in which wood-cuts are given of

every species mentioned. These figures have been widely copied

or reprinted from the original electrotypes. Rarely, however,

is credit given to the author of these drawings. Professor

Verrill in his Report on the Invertebrate Animals of Vineyard

Sound, uses 196 of these figures and gives full credit to the

draughtsman. Now this Report being a Government one, may
be found in all the public hbraries. Gould-Binney's Inverte-

brata is also a State Report and is equally accessible to the stu-
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dent. Charles W. Johnson says, in his Fauna of New England,

List of the Mollusca, a most valuable compendium, "The Gould-

Binney edition of the Invertebrata of Massachusetts, pubHshed

in 1870, is still the book on New England Mollusca and will con-

tinue to be for some time." I have therefore used the names as

there given.

I am indebted to a number of friends for material embodied in

this paper. During my brachiopod work at Eastport, Maine, I

made many drawings of living Mollusca. While enjoying the

hospitaUty of Mr. and Mrs. Sabin W. Colton, their son. Dr.

Harold S. Colton, secured much material for me in the waters

around Greenings Island, Mount Desert. Through Dr. and Mrs.

Charles G. Weld I had rare opportunities for dredging in the

waters of Penobscot Bay, as well as the use of a summer house

for study. I am indebted to Mr. and Mrs. William F. Clapp

for living Solemya velum and Solecurtus gibbus and for the proto-

conch of Solemya velum. To my life-long friend, Major John M.
Gould, I am specially indebted for living Solemya borealis and

Thracia conradi. While a guest of Mr. and Mrs. Pwight Blaney,

at Iron Bound Island, Maine, I had the use of their excellent

laboratory and a larger part of the drawings were made from

material Mr. Blaney dredged in the waters of Frenchman's Bay.

To Dr. Gilman A. Drew my thanks are due for the use of his

room at the Woods Hole Laboratory, and many southern forms

were secured there. To Miss M. W. Brooks I am indebted for

many of the protoconchs here figured. I have visited the prin-

cipal beaches in Massachusetts and New Hampshire after storms

and secured many interesting specimens.

SOLEMYA VELUM Say.

Fig. L Length, 23 mm.i

In the Biological Bulletin, 1913, vol. 25, I published a memoir

entitled Observations on Living Solenomya, in which are given

general descriptions of our two New England species, S. velum

and S. borealis. From this memoir I shall quote briefly. Mr.

William F. Clapp supplied me with thirty-nine specimens of

living S. velum. These were of varying sizes and special efforts

' The length in millimeters refers to the shell and to the specimen drawn.
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were made to ascertain the form of the protoconch; the hcakfi

of the shells, however, were too eroded to admit of making out

any feature of the early stages. Through the kindness of Mrs.

Clapp I had the privilege of examining some very youngspecimens

and among these I found the long-sought protoconch. The
specimen in which the outline was perfectly clear was not over a

millimeter in length and the protoconch was about the twentieth

of a miUimeter. The interesting discovery was made that the

protoconch instead of being orbicular, or nearly so, as in most

lamellibranchs, was markedly oblong as shown in Fig. 1, a. The

FiQ. 1.

—

Solemya telum Say.

outline was not unlike that of an adult Machaera. The succes-

sive stages as indicated by the lines of growth were quite different

from the outline of the adult. The straight hinge line was con-

tinued behind the beaks instead of rounding ofif as in the later

stages. Realizing the primitive character of Solemya as shown
by Pelseneer, it will be a matter of extreme interest to secure

observations on the embryology- of this genus.

Solemya lives buried in the mud and contrary to all burro^wing

lamellibranchs buries itself head downward. It apparently lives

in definite burrows which it constructs, or it may occupy aban-

doned wormholes. It has a long, powerful, muscular foot capable
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of expanding into a broad, pectinated disk which is thrust forward

and then, suddenly contracting, propels itself in a series of vigor-

ous leaps. Its nearest relatives Yoldia and Leda have the same

methods of locomotion. Instead of a branchial and an anal

syphon there is simply an opening behind, larger above, surrounded

by papillae. The anal opening has on its sides a slightly longer

prolongation of the mantle and supports a few papillae varying

in size, one very much larger and digitated, and above, a large,

single azygous tentacle. The demarcation between the two

regions branchial and anal, is clearly defined by the form and

arrangement of the papillae, as shown in the figure. The highly

polished periosteum extends far beyond the margin of the shell;

its surface repels water as if oiled and Professor Oilman A. Drew
informs me that in digging them from the mud many of them

floated on the surface of the water. For further details regarding

the structure the student is referred to the memoir already

mentioned.

SOLEMYA BOREALIS Totten.

Fig. 2. Length, 53 mm.

The figure here given is copied from my memoir. While

Solemya velum may be thrown up on our beaches after storms by

the thousands, the larger species, *S. horealis, is of rare occurrence.

Fig. 2.

—

Solemya horealis Totten.

Fragments of the shell with its nearly black periosteum may now
and then be found but of great rarity is a complete specimen.

The creature lives in eight or ten fathoms, deeply buried in the

mud, so that an ordinary dredge would never reach it. The
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only specimen I ever found alive was taken from the fluke of an

anchor which had just been drawn up. My friend, Major John

M. Gould, collected a rare lot of them by watching a huge steam

dredger at work in deepening a channel in Portland Harbor,

Maine, and these I had the privilege of studying alive at his house.

It was a marvelous sight to see a huge panful of these extraor-

dinary black mollusks all lying on their backs, at times thrusting

out the foot or jumping in the water. The two species are

markedly distinct though identical in their habits. They, how-

ever, vary greatly in size.

NUCULA PROXIMA Say.

Fig. 3. Length, 6 mm.

Watching this creature ever so carefully very little of the soft

parts was seen. The foot is occasionally thrown out but no

trace of the mantle edge is detected; the palpi, however, as in

their relatives Yoldia and Leda, are of extraordinary length and

very mobile. Professor Drew has given the

most complete life histories of Yoldia limatula

(Mem. Biol. Lab. Johns Hopkins Univ.,

1899, vol. 4, no. 2) and Nucula delphino-

donta (Quart. Journ. Micr. Sci., 1901, vol. 44,

p. 313) in which the size and functions of the

palpi have been described. Professor Mit-

sukuri has also described the functions of the

palpi in Nucula proxima (Quart. Journ. Micr.

Sci., 1881, vol. 21, p. 595). Without seeing

the behavior of these appendages it is diffi-

cult to appreciate the remarkable action of

these feeding organs. The graceful move-

ments of these beautiful and translucent

appendages, exceeding in diameter the length of the shell, sweep-

ing rapidly the bottom of the dish in which they are confined,

or even turned back and feeding on the surface of the shell, are a

most curious and interesting sight. The figure gives only a faint

idea of the appearance of the palpi.

Fig. 3.

—

Nucula proxima

Say.
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LEDA TENUISULCATA (Couthouy).

Fig. 4. Length, 25 mm.

The only drawing I succeeded in getting of this species shows
two very short syphons united, the branchial orifice plain, the

anal orifice faintly notched. A lobe of the mantle projects just

below the syphons with its free edge irregular, and in line with

the lappet appear two thread-like appendages extending far

beyond the ends of the syphons. Whether these are thread-like

palpi, which seems impossible, or represent a double syphonal

Fig. 4.

—

Leda tenuisulcata (Couthouy).

tentacle is yet to be determined. At the base of the anterior

edge of the shell the mantle supports on each side a wart-like

excrescence which Drew regards as a sense organ. He says these

tubercles are very sensitive to mechanical stimulation and prob-

ably serve as tactile organs. They are more prominently devel-

oped in Yoldia as we shall presently see. The foot is sharp,

angular, with pectinated edges, and probably expands in swim-

ming as in Yoldia.

YOLDIA SAPOTILLA (Gould),

Fig. 5. Length, 21 mm.

The mantle projects beyond the posterior end of the shell

forming a collar embracing the base of the syphons. The edge

of this collar is shghtly reflected with irregular outline. Just

below this is a distinct lobe of the mantle rounded in form and

fringed with large papillae of varying sizes and these papillae

continue along the ventral edge of the mantle nearly to the

mantle tubercle. These papillae are very light brown in color.



MORSE: OBSERVATIONS ON LAMELLIBRANCHS. 149

The two palpi much folded with ends recurved project Bome

distance beyond the posterior edge of the slicll and between these

and the base of the syphons is seen the syphoual tentacle which

reaches beyond the ends of the syphons. The syphons are closely

united to the tips. A distinct line marks the so{)aration of the

two tubes. The anal syphon is less in diameter than the branchial

one. The openings of the tubes are on a line, so to speak, though

at times the anal tube projects a little beyond the branchial tube.

No trace of papillae was discovered on either opening, nor was a

Fio. 5.

—

Yoldia sapolilla (Gould).

trace of a valve detected. The anal tube at times collapses,

then expands on contraction of the body and closing of the shell.

The mantle tubercle near the anterior end is very prominent

and well defined, resembling a wart-like excrescence with an oval

flattened surface. When the shell closes the face of the tubercle

turns slightly outward. The lines of growth on the epidermis

are slightly deflected by the growth of the tubercle. The foot

is sharp-pointed, with its edge digitated. On August 21, the

eggs were discharged in clouds.

YOLDIA LIMATULA (Say).

Fig. 6. Length, .57 mm.

The characters of the expanded parts of this species are similar

to those in Yoldia sapotilla with good specific differences. The

posterior expansion of the mantle embracing the base of the

syphons is larger than that of 1'. sapotilla and the margin is

less folded as shown in the figure. The rounded lappet below is

much smaller and the papillae fringing it are larger and few in

number. The syphonal openings vary: the anal one somewhat
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oblique and facing dorsally, the branchial opening irregularly

notched . Fig. 6 , a, shows its ordinary appearancewhen expanded

.

At intervals the anal syphon collapses on the branchial one so

that it becomes almost invisible as shown in b. These contrac-

FiG. 6.— Yoldia liynatula (Say).

tions or collapses go on for some time at the rate of twelve a

minute. The mantle is fringed with papillae as in the preceding

species; the mantle tubercle is marked and conspicuous. The
foot did not appear in the specimens I studied but from descrip-

tions differs in no respect from that of F. sapotilla.

ARCA PEXATA Say.

Fig. 7. Length, 50 mm.

Fig. 7.

—

Area pexata Say.



MORSE: OBSERVATIONS ON LAMELLIBRANCHS. 151

The foot is long and narrow with a deep groove running the

whole length of the ventral surface, yellowish white in color.

When the shell is placed on its back the creature struggles with

its foot widely extended and finally reaching down to the bottom
of the dish secures a hold and instantly turns the shell over and

crawls away by jerks, reaching out its foot and pulling itself

along. The mantle is entirely open and extends beyond the edge

of the shell; its border is marked by ocular dots at the ends of

the spaces between the ribs (Fig. 7, a).

ARCA TRANSVERSA Say.

Fig. 8. Length, 35 mm.

The mantle expands beyond the edge of the shell ; ocular dots

were not observed but rich, dark brown scallops appear at the

end of each rib. The edge of the mantle is thrown into delicate

folds, j'-ellowish in color. The foot appears in two folds as shown
in figure. It is light reddish liver-color.

In the young shell a millimeter in length, Fig. 8, a, the oblong

Fig. 8.

—

Area transversa Say.

circular protoconch, somewhat tumid, is seen. It is corneous

and polished. The young shell at this stage is translucent,

flecked with white spots except in the central furrow running

from the beak to the ventral edge of the shell. In front of the

beak, two teeth show and behind the beak three teeth have

already formed. In examining a young Area from Manila, the

same deep depression running from the beak is seen. This
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depression does not show in the adult shell.

bears to the soft parts within I do not know.

What relation this

PECTEN TENUICOSTATUS Mighels and Adams.

Fig. 9. Length, 32 mm.

Professor Drew has described and figured this species in so

complete a manner that it is not necessary to comment on it

further in these general notes. Dr. R. T. Jackson has also dealt

with the protoconch and other early stages of the shell in his

memoir (Mem. Boston Soc. Nat. Hist., 1890, vol. 4, no. 8). I can-

not forbear, however, to figure an early stage of this species show-

FiG. 9.

—

Pecten tenuicostatus Mighels and Adams.

ing its remarkable resemblance to certain avicular forms (c) . In a

specimen thirty-two millimeters in diameter the marginal ten-

tacles from one to five millimeters long are crowded around the

entire mantle margin including the sides to the very tips of the

hinge margin. In the broad expanse of the mantle border two

papillae are seen out of place. None of the papillae were found

bifurcated.
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MYTILUS EDULIS I.inn6.

Fig. 10. IvOHRth, 82 mm.

The anal syphon shows as a short tube just Ijoyond the edge

of the shell and projects from the posterior dorsal region.

Below this the mantle is wide open; there is no constriction

indicating a l)ranchial syphon. The mantle is bordered with

large papillae and these are strongly fimbriated at the branchial

region, becoming less so toward the anterior end. The color is

light brown. Meyer and Mobius in their work (Fauna der

Kieler Bucht) give beautiful colored plates of certain moUusks
and among these figures is Mytilus edulis. The fimbriated

fringes are carefully figured with broad bases showing leaf-like

papillae. In our mussels the bases are narrow as shown in Fig.

^

i^Ai^i>

Fio. 10.

—

Mytilus edulis Linn6.

10, a. I may add in this connection that in our Margaritana

margaritifera, at least from Maine, the mantle is fringed with

fimbriated papillae as in Mijtilus edulis. I have searched in

vain European descriptions of what was always supposed to be

the same species and no reference is made to these digitated

papillae lining the mantle. The species is circumpolar and in

crossing Yezo I found in a river apparently the same mussel.

William Stimpson, in his Shells of New England, says, "I have

arrived at the conclusion that the genera Modiola, Crenella,

Modiolaria, etc., should be reunited to Mytilus, since I have found

as great differences between the species of these sub-genera as

among the sub-genera themselves." William Clark, author of
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British Marine Testaceous Mollusca, expresses the conviction

that Modiola and Crenella should be regarded as distinct genera.

The protoconch, Fig. 10, h, is orbicular, and at the very outset

the growth of the shell is toward the posterior end, slightly down-

ward.

MODIOLA MODIOLUS (Linn^).

Fig. IL Length, 75 mm.

By some oversight I have neglected to make a drawing of the

adult of this species. It is common in rock pools at low tide and

after storms the shell may be found embedded in the roots of large

laminarians thrown up on beaches. A young specimen revealed

the typical characters of Modiola as distinguished from Mytilus.

Its distinct anal syphon projecting nearly dorsally, the branchial

Fig. 11.

—

Modiola modiolus (Linn6).

syphon formed by the mantle just below the anal opening and
dropping down on each side, the edges thrown into irregular

folds are characteristic of all Modiolas and Modiolarias. The
figure shows the configuration better than any description, and
is typical of all members of the genus. There was no trace of a

valve unless the anal syphon represents the structure.
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MODIOLA PLICATULA I-aiiuirrk.

Fig. 12. Length, 74 mm.

The anal syphon with small opening apparently represents

the valve; the branchial syphon is ropropented by the mantle

Fig. 12.

—

Modiola plicatula Lamarck.

thrown into light folds, reddish brown in color flecked with white

dots. Minute folds in the mantle correspond with the ribs of

the shell.

MODIOLARIA DISCORS (Linn6).

Fig. 13. Length, 30 mm.

Anal syphon large with broad base narrowing to a small open-

ing; branchial syphon represented by the mantle united below

Fig. 13.

—

Modiolaria discors (Linn6).

the anal syphon and dropping down in numerous folds, extremely

mobile, brown in color, mottled with reddish brown spots,

very long and slender.

Foot
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MODIOLARIA LAEVIGATA Gray.

Fig. 14. Length, 54 mm.

Margin of the mantle pale green, anal syphon prominent and

turned dorsally, branchial syphon sharply defined with edges

Fig. 14.

—

Modiolaria laevigata Gray.

thrown into sharp scallops. Light brown in color, mottled with

cream white spots, edge yellowish brown.

ANATINA PAPYRACEA Say.

Fig. 15. Length, 15 mm.

The creature is very timid and sluggish. A specimen was

kept in a dish of sea-water, often changed, for four days before

Fig. 15.

—

Anatina papyracea Say.
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it began to expand. The faintest jar of the table caused it

slowly to contract. The edge of the mantle which is devoid of

papillae projects slightly beyond the edge of the shell. The
syphons which are separate, extend a little over half the length

of the shell. The anal syphon, contrary to the usual condition,

is more than twice the diameter of the branchial syphon; the

end is rounded and surrounding the opening nine or ten long

simple papillae project. There is no trace of a valve. The
branchial syphon is shorter than the anal and supports only

two papillae. The branchial tube when emerging, is inflated

like a bladder as in Thracia. With the exception of CJlycymeris

this is the only mollusk, so far as I know, in which the anal

sj-^phon is larger in diameter than the branchial. Particles of

flocculent matter adhere to the mantle anteriorly and even to

the syphons and papillae. A wrinkled sheath extends beyond

the posterior end of the shell embracing the base of the syphons.

The foot is white, long, and attenuated and grooved above. The
shell gapes at both ends. A rather fine membrane stretches from

the edge of the shell nearly to the central line. Seen from above

(Fig. 15, a) a long narrow opening runs back nearly to the beaks,

the sides of the opening parallel. Seen from below (Fig. 15, b)

the mantle is entirely open. Near the anterior end a round

opening appears through which the foot projects; back of this

an elongate, double-gourd-shaped opening is seen. This descrip-

tion may be modified when ntiore specimens are studied fresh

from the sea. A single specimen from which the drawings were

made, was sent to me from Mount Desert waters to Salem by Dr.

Harold S. Colton and it may have been in a moribund condition.

The specimen was ovulating August 18.

THRACIA CONRADI Couthouy.

Fig. 16. Length, 87 mm.

For years I have been accustomed to find the single valves

of this species on Lynn Beach after storms. The shell is so

brittle and delicate that the gulls in everj' case have broken the

shell and devoured the soft parts within. Major John M. Gould

collected a number of living Thracia from a big dredging machine

in Portland Harbor and these I studied at his home. A live

specimen was also sent me from Portland packed carefully in



158 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

seaweed. It arrived with the umbonal region of one valve

broken, the fractured portion standing at right angles to the

vertical axis. Jeffreys reports the same characteristic in an
EngUsh species of Thracia. He says, "The power of tension

continually exercised by the strong and elastic cartilage exceeds

Fig. 16.

—

Thracia conradi Couthouy.

that of the shell and the latter being the weaker body gives way
and is split in the conflict.

"

In most of the earlier descriptions the syphonal openings of

Thracia are described as fringed and figures of the English species,

Thracia phaseolina and distorta in Forbes and Hanley, represent

the syphonal openings as densely fringed. The figures are

entirely wrong as the descriptions from Clark indicate. The
specimen of Thracia conradi remained in a vessel of sea-water for

three days without showing signs of Ufe. At one time the
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family were away and there was no vibration caused hy tlieir

moving about and then for the first time one of the specimens

timidly thrust out its syphons. It was extremely sensitive

to any jar and placing a pencil ever so carefully on the table

caused it immediately to contract. The syphons were entirely

separate and nearly as long as the shell; the anal syphon was

bent in a sharp curve dorsally and the branchial syphon in a

similar manner ventrally. The syphons when full}' expanded

are white and translucent. The opening of the anal syphon has

six short blunt tubercles; the branchial orifice has four of the same

shape. These tubercles terminate in faint longitudinal lines

marking the syphons precisely as described in the English species.

At intervals the syphons enlarge as if about to burst, becoming

semi-globular at the ends; then, suddenly collapsing, the tubes

become narrow and opaque white in color. The tubes may
perform this action independently. They twist under each

other and are very mobile. No trace of a valve was seen. The

most marked peculiarity of T. conradi is the sharply defined

collar which surrounds the base of the syphonal tubes. This

collar is a prolongation of the mantle with an extension of the

periosteum, as seen in many other lamellibranchs, but in no

instance have I met with a description of any structure approach-

ing the collar of T. conradi. It flares Hke the corolla of a flower

and its edges are reflected as shown in the figure. This prolonga-

tion of the posterior border of the mantle is seen in other forms

but in no case with the definiteness or freedom from the base of

the syphonal tubes as seen in this species. In Saxicava and Mya
the prolongation of the mantle is closely adherent to the tubes.

My own observations show that in Anatiiia papyracea the mantle

is prolonged at the syphonal end but does not surround the tubes

like a collar nor are its edges reflected. Pandora trilineata has a

transparent envelope surrounding the base of the united sj'phons

and closely adherent. In Yoldia limatida and ]'. sapotilla there

are distinct lobes of the mantle flanking the sides of the tubes.

In Solecurtus gihhus there are two projecting and rounded lappets

corresponding to the separate syphons. The syphonal collar

of T. conradi, its separateness from the tubes, and widely reflected

edge are, so far as I know, unique among the lamellibranchs.

Whether this feature should constitute a generic character I am
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not prepared to say. Dr. William Stimpson, in writing of T.

conradi, says, "The absence of an ossiculum in this species would

seem to separate it generically from other Thraciae. But the

animal resembles so closelj^ that of the large English species which

possesses the ossiculum that I have thought it best to consider

the appendage unimportant." While the absence of an ossiculum

would hardly constitute a generic distinction the syphonal collar

so firm and sharply defined might be considered of generic value.

No allusion to such a structure in Thracia can be found in Forbes

and Hanley or Clark's Testaceous Mollusca. If on these hints

any taxonomist is inclined to make a new genus of this species

I suggest that he embodies the name of Couthouy.

ANDORA TRILINEATA Conrad.

Fig. 17. Length, 29 mm.

The syphons are very short and united. Thej^ protrude from

the shell close to the dorsal edge where the shell contracts to

form a posterior rostrum. The animal varies in color individ-

FiG. 17.

—

Pandora trilineata Conrad.
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ually; some have a pale purplish tint, others are light brown,

and one individual was dark gray mottled with black spots.

The branchial syphon is somewhat broader than the anal syphon;

its opening is fringed with seventeen short, rounded papillae

of nearly equal size; below this is another circle of similar papillae.

The anal syphon has a short valve with the opening surrounded

by a circle of short, round papillae of equal size. At the junction

of the two openings there is a break in the papillae. The syphons

are Ught brown, strongly mottled with black dots; the papillae

as well are maculated. (Fig. 17, a, single papilla enlarged.) The
base of the syphons is surrounded by a thick collar of coarsely

wrinkled tissue, nearly transparent. This issues from the shell

as the syphons protrude. When Pandora is placed on its side

the short syphons turn abruptly upward at right angles to the

longitudinal axis. I have never seen a young Pandora and
therefore know nothing about the protoconch.

LYONSIA HYALINA (Conrad).

Fig. 18. Length, 19 mm.

The shell is very thin and delicate, somewhat nacreous within.

It is marked with rows of radiating lines from the beaks which,

under a moderate power, are seen to be defined by minute

Fig. l.S.

—

Lyomia hyaline (Conrad).

refractive nodules which entangle particles of sand. Between
these lines are five or six microscopic lines as shown in Fig. 18, a.

The edge of the shell is sharp with a shght thickening and round-

ing on the anterior portion. The ossiculum is rounded anteriorly

and square posteriorly with its edge slightly incurved (Fig. 18, b).

A deHcate membrane stretches across the posterior dorsal margin
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uniting the shell but not anteriorly. The protoconch is orbicular.

At a later stage the shell broadens posteriorly being twice the

height of the anterior portion (Fig. 18, c). As it approaches the

mature stage the growth narrows posteriorly and the shell

becomes more elongated (Fig. 18, d). The syphons are united

and project only a short distance beyond the edge of the shell.

The valve is very long and marked at the base by an encircling

band of nearly black lines broad at their bases and crowded

together. A few large tentacular papillae rise from the remaining

portion of the syphon. Eight large, blunt papillae fringe the

opening of the branchial syphon. These are dotted with black.

Many smaller papillae mark the surface of the syphon. The
anal papillae are mottled with white dots. The foot is long,

narrow, and grooved below. In classification Pandora and

Lyonsia are placed close together. As will be seen by the figures

there is not the slightest resemblance between them except that

the syphons are united and the shell nacreous.

CYPRINA ISLANDICA (Linn6).

Fig. 19. Length, 81 mm.

Fig. 19.

—

Cyprina islandica (Lian6).
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Syphons very short but broad at their bases, occupying the

entire posterior margin of the shell. The branchial syphon is

twice the width of the anal syphon, and is crowded with short

papillae of varying lengths, many bifurcated, also a few larger

papillae, with a shorter one budding at their bases (Fig. 19, a).

Anal syphon with very short valve with large aperture irregular

in shape, marked inside with a row of dots. Both syphons extend

only a few millimeters beyond the edge of the shell and the exposed

region is clothed with short papillae. The entire surface is

reddish brown in color, the tips of the papillae somewhat lighter.

The j^oung form, four millimeters in diameter, has the same short

syphonal tubes, with a very long tubular valve (Fig. 19, b).

The foot is long and pointed and very active in turning the shell

over. The young shell was marked by radiating lines which do

not appear in the adult shell. The epidermis of the adult shell

is difficult to preserve as it peels very rapidly on drying.

ASTARTE CASTANEA (Say).

Fig. 20. Length, 24 mm.

Fig. 20.

—

Astarte coitanea (Say).

The three species of Astarte studied required days of patient

watching; indeed, it was a matter of days before the creatures

showed the slightest signs of life. At intervals they were exam-
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ined at night thinking that they might be nocturnal in their

habits. In A. castanea the foot is broad and short and extends

from the ventral middle line of the shell. The anal syphon,

showing only the valve, projects slightly beyond the edge of the

shell ; it is very broad at its base, the opening large but represent-

ing an irregular outline from the extreme tenuity of its walls.

The branchial opening is fringed with fifteen papillae, a few

bifurcated. The color of the animal is reddish yellow.

ASTARTE SULCATA Fleming.

Fig. 2L Length, 31 mm.

As in the other Astartes three or four days elapsed before

the slightest opening of the shell was observed and after expand-

ing, the slightest vibration of the table by footsteps on the floor

caused the shell to close. The anal syphon is short, the only

Fig. 21.

—

Astarte sulcata Fleming.

part exposed being the valve which was more prominent than in

A. castanea. Its walls were of extreme tenuity. Below, a dozen

or more papillae marked the branchial opening. The color was

reddish orange. The foot did not protrude in this species.

ASTARTE CREBRICOSTATA Forbes.

Fig. 22. Length, 29 mm.

In timidity and behavior precisely like the other species

herein described. The anal syphon showing only the valve is

slightly smaller at its base than in the preceding species; it

projects a little farther and the walls being thicker, the symmetry
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of the tube and opening was better presented. Below this tube,

small papillae to the number of forty ran to the lower middle of

Fig. 22.

—

Asiarle cret/ncostata Forbes.

the shell. The foot was light fawn color, narrow and pointed

and sharply grooved on its ventral surface.

CARDITA BOREALIS Conrad.

Fig. 23. Length, 30 mm.

Fig. 23.

—

Cardita borealis Conrad.
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Like the Astartes, the creature was very timid and had to be

watched for hours to secure even a ghmpse of the animal. Its

color was reddish orange as in Astarte. The anal syphon showing

the valve only was barely projected beyond the edge of the shell,

its membrane exceedingly diaphanous. No traces of papillae

were observed, nor was there an indication of a branchial syphon,

the mantle being open and devoid of papillae. The foot in some

positions was short and pointed, directed downward and marked

with radial striations; or it may be long and narrow and extended

in front.

CARDITA NOVANGLIAE Morse.

I have not yet succeeded in securing a drawing of the expanded

animal. The mantle near the edge of the shell is pale purple

blending into light warm gray. The foot is Hght yellow. In

these respects the species shows its differences from C. horealis

with which it was confounded and then for a time recognized as

only a variety of that species. Nothing could be more marked

than its specific differences.

GLYCYMERIS SILIQUA Spengler.

Fig. 24. Length, 84 mm.

I have often found on various beaches a small shell which I

at first mistook for the young of Solecurtus gihhus, or the smaller

species, S. bidens. Neither of these species has as yet been found

north of Cape Cod. Fragments and even single valves of

Glycymeris are often picked up. Stimpson recalls it as having

been found aUve on Nahant Beach after a storm. Sixty-four

years ago a Portland fisherman gave me a specimen from the

Georges Bank. I made a drawing of it at the time from which

the figure here given is a copy. The specimen had been preserved

in alcohol. The syplions were enclosed in a thick, wrinkled

brown membrane and evidently could not be drawn within the

shell. The Hgament was external and massive. Mr. WilHam

F. Clapp gave me a young specimen of this species from the

Georges Bank that revealed the true nature of the young which I

had supposed was the young of Solecurtus.

The young shell is elongate oval, of a light fawn color. In

the adult which is covered with a thick, black epidermis the shell

is thick and chalky white. Fig. 24, a, is 1.5 millimeters in length;
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b, 5.5 millimeters in length; c and d are dorsal views. The
protoconch is circular in shape, tlie ligament in d shows delicate

lines of growth and is white in color. It would be extremely

interesting to secure a live specimen of this species and examine

the expanded syphons.

Since the above lines were written I secured a living specimen

through the kindness of Major John M. Gould. The specimen

was dredged in Portland Harbor by a huge machine employed

in deepening the channel. The expanded animal presented a

remarkable appearance. The mantle and bulbous syphonal end

were extended far beyond the edge of the shell, as shown in

Fig. 24, €. The globular enlargement surrounding the syphons

has a deep vertical furrow or groove on its posterior surface, at

the bottom of which are the syphonal openings in a double

gourd-shaped area, slightly pinkish in color. Contrary to the

condition in other lamellibranchs thus far studied, with the

exception of Anatina papyracea, the anal syphon is larger in

diameter than the branchial one. The valve is short and its

walls rather thick and opaque, surrounded by papillae, long and

short ones alternating, white in color. The branchial syphonal

opening is small and surrounded by long slender papillae crowded

together and curving inward. The bulbous enlargement is light

tawny brown in color, becoming darkened and roughened near

the openings. The whole appearance indicates that the syphons

must extend to a great length, perhaps three times the length of

the shell. The openings would then appear quite different if

extended, but though the specimen studied had been in a pan of

salt water for two weeks no indication of expansion was detected.

The shells w'idely gape, resting on the soft parts like a saddle.

The mantle is perforated at the dorsal anterior end for the foot,

which is long, somewhat carinated, and capable of extending up

and down in various directions. With the exception of the

pedal opening and the s^^phonal openings, the mantle is closed.

The mantle seen from below forms a strong integument and the

epidermis of the shell continues and covers the mantle. A
peculiar feature is seen in a distinct furrow running along the

median line from the back of the bulbous sj'phonal dilatation to

the ventral portion and round the anterior end to the pedal

opening. The shells are widely gaping from the beak to the
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Fig. 24.

—

Glycymerls siliqua. a, length 1.5 mm.; 6, length 5.5 mm.; c, dorsal view of a;

d, dorsal view of c, greatly enlarged; e, living specimen;
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Fig. 24 icont.).—Glycymeria siliqua. f, dorsal view; g, ventral view; h, and », showing pedal
opening; j, aj-phonal openings.
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anterior and posterior ends above and widely separated below.

The ligamental area is longitudinally folded. A membrane
unites the shells anteriorly to the beaks, and terminates within a

short distance of the anterior edge of the shell, diagonally

wrinkled for a short space and then longitudinally wrinkled.

Where this membrane ends, the pedal opening begins as shown
in the figure.

CRYPTODON sp.

Fig. 25. Length, 10 mm.

The foot of this creature is long, narrow, and cylindrical.

It resembles a long intestinal worm. Its usual appearance is first

a cylindrical enlargement transversely stri-

ated, then an abrupt contraction to one third

of its diameter, and then an enlarged club-

shaped extremity. It varies in its enlarge-

ments and may be twice as long as shown in

the figure. At intervals it appears as a long

cylindrical rod with no dilatations or con-

tractions. The mantle is open and there
Fig. 2b.—cryptodon sp.

g^j.g ^^ sigus of syphoual tubcs indicated by
papillae or other features. Within, lobular enlargements spring

from the sides of the body filled with eggs as described by others.

TURTONIA MINUTA (Fabricius).

Fig. 26. Length, 2 mm.

Despite the diminutive size, the shell is quite hard and rigid.

In life there was no resemblance whatever to the figure given of

the species in Forbes and Hanley. There is no trace of a syphon
as figured by these authors. The mantle is open throughout.

The syphonal opening is represented by a loop-like fold with

edge sUghtly undulating. Three figures are given showing its

appearance at times. The lower part of the syphonal opening

is distinctly scalloped, the foot is long and slender; edge of the

mantle is double. On the anterior ventral margin of the mantle

is an extensive thickening that seems like a pouch. On the

outside of the shell, a large area corresponding to the mantle

thickening is much lighter in color and shows distinctly. Near
the beak I counted fourteen eggs in one specimen and seven in

another. This was on June 18. The gill has a chitinous frame-
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work; as infusoria devoured the ciliated epithelium the rigid

framework was revealed. The transverse bars were not aligned,

the rods became very attenuated at the edge of the gill, and were

Fig. 26.

—

Turtonia minuta (Fabricius).

bent inward. I hope to make a further study of the animal.

The creature showed no timidity and with a needle I removed

flocculent matter from the gill cavity without causing any con-

traction of the shell.

CARDIUM PINNULATUM Conrad.

Fig. 27. LengtK, 1.3 mm.

The syphons are very short extending only slightly beyond the

edge of the shell. Anal syphon represented by the valve which is

most delicate, a row of brown dots encircling it. The branchial

syphon is fringed with long and short papillae distinctly alternat-

ing. A few longer papillae are seen springing from the base of

the syphon and just within the posterior margin of the shell the

papillae become long tentacles, nearly all recurved and in some
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cases with a double curve; some have truncate ends and are

probably furnished with optical pigmentation. On the first

mantle border a curious tri-knobbed papilla is seen at the end of

the rows of imbrications that mark the shell and is evidently

involved in their production (Fig. 27, a). Beyond this mantle

Fig. 27.

—

Cardium pinnulatum Conrad.

margin another one occurs, the edge of which is perfectly plain.

A young shell less than a millimeter in length reveals the proto-

conch (Fig. 27, 6). Instead of being orbicular it shows a beak-

like projection posteriorly. It resembles a bubble from its glassy

surface. The dorsal margin is straight with a few imbrications

rising from it.

LIOCARDIUM MORTONI (Conrad).

Fig. 28. Length, 12 mm.

The figure of the expanded animal in the Government Report

upon the Invertebrate Animals of Vineyard Sound and Adjacent

Waters does not bear the faintest resemblance to its appearance.

The branchial syphon is short and broad, somewhat larger than

the anal syphon. The edge of the opening is irregular and fringed

with numerous short, pointed papillae; the anal syphon projects

a long, slender valve with an encircling row of brown markings,

and near the base longitudinal rows of brown dots. The
branchial syphon is marked by a similar row of dots. The anal

syphon represented by its valve is twice as long as the branchial

syphon; a few hair-like papillae spring from the sides of the

valve. Issuing from the base of the syphon just within the shell

a brush of long and short papilla-like tentacles spread in various

I
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Fig. 28.

—

Liocardium mortoni (Conrad).
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directions, many curved back on the shell, nearly every one

with a double curve, and all in motion. These are glassy in

appearance and marked with white dots. Their ends are slant-

ingly truncate and under a fairly high power brown pigment

markings are seen which are supposed to be ocular in function.

A transparent fold of the epithelium with two tufts of cilia

terminate the ends of these graceful appendages (Fig. 28, a and

6). The foot is long, white and pointed and active in its move-

ments. The syphons, short as they are, stretch down to the

bottom of the dish and push the shell about. After jumping

in this way the syphons contract within the shell but the ocular

tentacles remain expanded. The foot is also active in shoving

the shell about. Within the shell at the base of the branchial

tube is a lappet or shield as described in certain European

species of Cardium. This lappet is apparently suspended from

the upper wall of the branchial tube. It lies transversely to

the longitudinal axis of the body. It is tough, opaque, and non-

contractile. I know nothing homologous to this curious struc-

ture in other lamellibranchs. Eggs were discharged in mucous
masses in the latter part of July.

APHRODITE GROENLANDICA (Gmelin).

Fig. 29. Length, 76 mm.

Fio. 29.

—

Aphrodite groenlandica (Gmelin).
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Syphons short, broad at their bases, light yellow in color,

mottled with light brown spots. Anal syphon represented by
the valve which is long and tapering to a small opening and

reaching some way beyond the opening of the branchiui tube.

It is transparent, mottled with white spots. The branchial

s\'phon is nearly twice the width of the anal tube, edge of its

opening surmounted by long and short papillae alternating.

The walls of the syphons show papillae sparsely distributed.

At the ends of the syphons these are very small, increasing in

size near the shell; they have pointed ends and are all recurved.

Near the dorsal line they are more numerous. They spring up
almost to the ligament of the shell. The anal valve is very

mobile and stretches out till its opening is reduced to a minute

perforation. The larger papillae are more like tentacles, indi-

vidually moving and curving in various directions.

CYTHEREA CONVEXA Say.

Fig. 30. Length, 52 mm.

A most sensitive creature. The closing of a door in a distant

part of the house will cause the shell to shut instantly. The
fringed mantle projects beyond the margin of the shell before

Fio. 30.

—

Cytherea contexa Say.

the syphons appear at all. The syphons are united and usually

expand as long as half the length of the shell, or at times much
longer. A deep groove marks their separation. A transverse



176 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

section would resemble the figure 8, so deep is the line. The
branchial syphon is one and a half times wider than the anal

syphon. The color is light salmon mottled with lighter spots.

The opening of the branchial syphon is fringed with from twenty

to twenty-four papillae of nearly uniform size, a few bifurcated.

The valve is of extreme tenuity and only projects slight^ beyond

the edge of the anal syphon; a few papillae wide apart encircle

its base. Verrill, in describing the syphons of the species says,

"The orifices are simple without apparent papillae." He must

have examined a single specimen in which the ends of the syphons

may have been bitten off by a fish, but as will be seen by my
figures his statement is erroneous. The papillae are very dis-

tinct; the valve, however, is short and extremely delicate. The
usual attitude of the syphons is to turn dorsally. The mantle

projects from the edge of the shell like a curtain. In the few

figures of fringed mantles in Forbes and Hanley, the draughtsman

has drawn from memory a line of uniform scallops. To obtain

a clear idea of the true appearance of these tissues every curve

and notch must be accurately copied. In the drawing here

given this has been done. Just below the base of the branchial

syphon the mantle projects either as a flattened ribbon with

slightly digitated end, or as a leaf-like expansion, the edge

minutely digitated. This extends twice as far as the usual

boundary of the mantle folds. A similar feature is seen in Venus

mercenaria. I have never observed the foot obtrude.

VENUS MERCENARIA Linn6.

Fig. 31. Length, 70 mm.

The mantle is fringed but with more uniformity than that of

Cytherea convexa. It is light salmon color. At its junction with

the branchial syphon it shows rather larger digitations; viewed

from below the folds of the mantle appear very close together

and interlock. Foot short and broad, occupying nearly the

entire length of the ventral margin of the shell. The syphons

are united, are very short, and of nearly equal diameter, the

branchial syphon being larger. The margins of the openings

are fringed with very small papillae crowded together; these

vary slightly in length, a few being bifurcated. The anal

papillae alternate long and short, the branchial papillae not
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SO alternating. The syphcjnal walls are thin and niottletl with

minute black blotches. 1 have never observed the valve in the

adult state, though in the young it is quite conspicuous (Fig. 31,

a). When the shell rests on its side the syphons turn upward

Fig. 31.

—

Venus mercenaria LinD6.

at right angles to the long diameter as in Pandora. In the very

young shell, as shown in Fig. 31, a, the hinge margin posterior to

the beak is straight. The shell is marked with high concentric

ribs. The syphons are long and narrow, the valve is conspicuous

and light yellow with black mottlings.

GEMMA GEMMA (Totten).

Fig. 32. Length, .5 mm.

This beautiful little purple shell is so abundant along the

coast that some beaches are tinged purple by their number.

The beach at Annisquam, Cape Ann, is rendered distinctly

purple by the thousands of these shells left by the receding tide.
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For years this shell was regarded as the young of Venus mer-

cenaria. Professor George H. Perkins (Proc. Boston Soc. Nat.

Hist., 1869, vol. 13, p. 148) discovered that the creature was
ovoviviparous. In one shell he found thirty-six young ones.

He says, "These young shells were oval, flat, transparent,

longer than broad, the reverse of what is usual in the adult."

The date of this gravid condition was in January, in New Haven.
In an examination of a number of specimens of Gemma collected

on Annisquam Beach, Cape Ann, in the month of July, I found

the young shells, as described by Professor Perkins, near the

Fig. 32.

—

Gemma gemma (Totten).

beak anteriorly. The animal has a large foot and crawls freely,

twirling the shell back and forth as it progresses. The syphons

are united and are half aS long as the length of the shell. The
branchial tube is slightly larger and somewhat longer than the

anal tube. The branchial opening is fringed with nine or ten

simple papillae. The valve is very long, narrow, and tubular.

The syphons slowly protrude without the valve showing; sud-

denly with explosive force the valve pops out like a flash. This

behavior is unique. No trace of papillae was observed on the

anal syphon. The creature is very sluggish and timid.

I
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PETRICOLA PHOLADIFORMIS Lamarck.

Fi^j. 3;}. Ix'uiitli, 47 mill.

This beautiful shell so much like a Pholas is common on the

beaches. I have dug it up alive in Salem Harbor in company

with Pholas crispata and P. trimcata. The animal is white, the

foot is long, and the creature crawls easily. The syphons are

Fig. 33.

—

Petricola pholadiformis Lamarck. A, young; length, 3 mm.

long, slender, and widely separated to within a short distance

of their bases; they are much longer than the shell, the branchial

syphon being the longer, and are very mobile. Short simple

papillae fringe the opening of the anal syphon; no trace of a
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valve was seen. The branchial opening is fringed by long and
short papillae alternating and fimbriated. These papillae turn

toward the center of the opening. The tubes are yellowish^

mottled with hght brown. In some of their attitudes they turn

abruptly away from each other, one dorsally the other ventrally

(Fig. 33, a) . The papillae of the two openings curiously resemble

the same parts in Pholas crispata. Their habits being precisely

alike, is there any common adaptation? The creature shows no
timidity.

In the extremely young stage the shell bears a close resemblance

to Turtonia minuta in color and form. In a little later stage the

margin of the shell becomes hghter in color, almost white; the

beaks are very round and tumid. In a still later stage a few
faint radiating ribs show on the anterior part of the shell and these

reveal its true character as the young of P. pholadiformis. The
opening of the anal syphon is fringed with six long and six short

papillae, truncate at their tips. The opening of the branchial

syphon is furnished with six or eight long papillae coarsely

fimbriated and alternating with short papillae which are simple.

The syphons are very short compared to those of the adult. The
foot is large and long. The young shows no timidity. This

shell in its early stages was defined by Professor Verrill as a new
genus under the name of Gastranella.

TELLINA TENERA Say.

Fig. 34. Length, 13 mm.

The syphons are separate, bluish white in color. The branchial

syphon is very mobile; at times both syphons collapse while

extended and flatten out like an empty hose. The foot is quite

long and active in movement. The cruciform muscles are

sharply marked (Fig. 34, a). The protoconch is shown in a

young shell (Fig. 34, 6). It is somewhat oval in shape.

TELLINA TENTA Say.

Fig. 35. Length, 14 mm.

The foot is long, white, and protrudes slowly in a series of

tremulous undulations. The syphons are identical with those of

T. tenera. The foot appears the same. The shell differs from

that of T. tenera in being somewhat blunter at the posterior end
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O h
«

Fio. 34.

—

Tellina tenera Say.

Fig. 35.

—

Tellina tenta Say.

© QH)

Fig. 36.

—

Macoma fusca Say.
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and the beak comes nearer the vertical center of the shell which

is more delicate.

On what ground these two closely allied species were separated

into distinct genera it is difficult to conceive. They both have

the ligament distinctly external. T. tenera is more polished than

T. tenta, the dentition of the shell seems less developed than

that of T. tenera. The shell has the same tendency to bend

laterally at the syphonal end as in so many of the Tellinas.

T. tenera is much more common than T. tenta. If that constitutes

a generic distinction the taxonomists are welcome to it

!

MACOMA FUSCA Say.

Fig. 36. Length, 26 mm.

The members of the Tellinidae, among which should be in-

cluded Cumingia as Stimpson suggested seventy years ago, are

remarkable for the length and mobility of their syphons, which

are sharply separated and terminate in a six-notch opening. In

Macoma fiisca the openings of the syphons are deeply notched

and the openings are identical. Faint lines run along the syphons

from the beaks of each notch. In expansion the anal syphon

appears first and curves dorsally, the branchial one stands

straight out and is very mobile, moving rapidly about and

sucking up dirt and stuff from the bottom of the dish in which

it is confined, in this action pushing hard against the surface

sufficient to turn the shell and make a large clean area about it.

It is opaque and yellowish in color. The anal syphon is translu-

cent; no valve was observed. The edge of the mantle protrudes

sHghtly beyond the edge of the shell around its whole circum-

ference, more at the posterior end. It is fringed throughout

with small papillae, a few of which are bifurcated. The cruciform

muscles are near the posterior end. The foot is large and active

in movement. The faeces are discharged in the shape of flat-

tened disks with square edges, like checkers; sometimes a few

adhere in a row. These disks to the number of thirty-eight

were rapidly expelled. On October 19 the creature was filled

with eggs.
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SOLECITRTUS GmBUS Conrad,

rig. ;J7. Length, 90 mm.

The mantle projects beyond the margin of the shell from the

posterior end round to the dorsal anterior end, appearing first at

the lower posterior corner and increasing in extent toward the

anterior portion. The edge of the mantle is fringed with minute

papillae becoming larger on the anterior border, and on the

dorsal border somewhat bulbous and truncate (Fig. 37, a).

These are closely crowded together. On the anterior ventral

edge the papillae are short, broad at their base, pointed and

tipped with dark brown or nearly black. They are irregularly

Fig. 37.

—

Solecurtus gibbus Conrad.

crowded and vary ever so slightly in length. Included within

the space of the broad-based foot is an inner delicate fold of

the mantle lined with minute papillae and at regular intervals

shghtly longer papillae are seen (Fig. 37, 6). The foot is short

with broad base and is probably capable of great extension. The
first expanse of the mantle has its edge delicately folded. This

is clothed with fine w^hite hairs on its surface and is smoke-

colored. The second expanse of the mantle at the anterior

ventral end is dark brown. I have never seen in other lamelli-

branchs so diverse a set of papillae as here described. The
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syphons are separate; they are long, dehcate tubular organs of

equal diameter and are capable of extending at times more than

the length of the shell. Sometimes one, then the other is longer.

At the base of the syphons are two lappets with irregular rounded

borders heavily marked with concentric scalloped wrinkles and

fringed with papillae rather larger than those fringing the mantle

edge. The openings of the syphons are marked by six deep

scallops, rounded and not angular as in Tellina. Inside the peaks

of the scallops a large, blunt papilla is seen, as shown in Fig. 37, c.

Within the syphons the color is orange or salmon. No valve

w^as seen. The syphons are marked at short intervals by en-

circling lines continuing the entire length of the tubes. Begin-

ning at the crest of the scallops a colored area of white spots

occurs starting back from the encircling lines and extending a

short distance, as shown in Fig. 37, c. The entire surface of the

tubes is clothed with nearly microscopic papillae. The mantle

is open except near the base of the syphons where a short space

is connected in which may be plainly seen the cruciform muscles.

Midway between the anterior and posterior ends the mantle

shows a dark brown area. The foot is large and fleshy. The
animal presents an interesting and beautiful appearance. The
young shell was not found. I am indebted to Mr. William F.

Clapp for living specimens of this species.

CUMINGIA TELLINOIDES (Conrad).

Fig. 38. Length, 12 mm.

The syphons are separated and are capable of great extension.

The anal syphon dilates at the end and becomes bulbous, then

contracts at the aperture and becomes dilated in the middle,

w^hile the branchial syphon, heavily ribbed by its contraction, is

hardly exserted (Fig. 38, b). The syphonal openings are identical

in appearance, the rim being cut into six deeply rounded scallops.

Dehcate longitudinal striations mark the anal syphon (Fig. 38, a).

These marks are fainter in Macoma fusca. Papillae border the

edge of the mantle but do not show beyond the edge of the shell.

The description of Macoma fusca would apply equally to Cumin-

gia. The form and character of the shells, however, are different,

being somewhat rugose in Cumingia, but the attitude of the
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Fio. 38.

—

Cumingia tellinoides (Conrad).

syphons, the openings, and other features indicate that Cumingia

should be placed in the same family with Tellina and Macoma.

SOLEN ENSIS Linn6.

Fig. 39. Length, 124 mm.

This species is unquestionably different from the English

species but might easily be considered a geographical variety.

The syphons are separated at their ends for a short distance, are

broad, filling up the entire end of the shell; the branchial syphon

is the broader. Verrill has given an excellent description of the

animal in his Invertebrate Animals of Vineyard Sound; the

figure, however, is very poor. The opening of the branchial

syphon is fringed with papillae of three definite sizes. The
larger ones are dilated in the middle like a lanceolate leaf. At
the base on each side are light brown markings and there are two
lunate markings on the face of each papilla (Fig. 39, a) ; between

these are much smaller papillae of equal length flanked on each

side by exceedingly minute ones; below these are a number of

much larger papillae of various sizes; these are continually

twirUng individually and turning back suddenly. They are
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golden white and glistening and are marked with white spots.

On the lower surface of the branchial syphon are numerous short,

truncate papillae. The end of the anal syphon is encircled with

similar papillae to those encircling the branchial syphon. The
valve is large and prominent, mottled with white spots. In

Fig. 39.

—

Solen ensis Linn6.

the young, 1.5 milHmeters in length, the shell is much broader

compared to its length than in the adult (Fig. 39, h). The
protoconch is orbicular and the next stage as outhned in the

figure resembles closely a similar stage in Machaera costata. The
syphons at this stage are very short and sustain a few slender

papillae with wide spaces between (Fig. 39, c).

MACHAERA COSTATA Gould.

Fig. 40. Length, 44 mm.

This is one of our most beautiful shells. The foot is large

and presents, when expanded, a truncate form in front; it may
extend to nearly the length of the shell. The mantle extends

beyond the entire margin of the shell even to the beaks anteriorly.

The syphons and mantle are densely clothed with papUlae, those

on the syphons very short and simple ; at the base of the syphons

they begin to grow larger, and along the ventral portion of the

mantle become longer and fimbriated, almost arborescent, with

minute papillae at their base and even on the face of the larger
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papillae as shown in Fig. 40, a. Toward the anterior margin,

even nearly to the beaks of the shell, are papillae becoming smaller

though all are bifurcated. The syphons are closely united, no

line showing their division. They are over half the length of

the shell and turn slightly upward. They occupy the entin; end

of the shell even dorsally. The opening of the branchial syphon

is fringed with long, simple papillae, incurved and distinctly

alternating with very short papillae, as shown in the enlarged

drawing of the openings. The anal opening is encircled by a

ring of a few long papillae with a sUght tinge of brown at their

Fig. 40.

—

Machaera costata Gould.

bases. The valve is large in diameter but extends only a short

distance bej^ond the papillae. It is mottled with white spots as

in Solen. In the young shell, 6 millimeters in length, the midrib

of the shell distinctly borders the posterior outline of the anterior

adductor muscle. The syphons at this stage are short and the

papillae are long and few in number. The branchial papillae

are long and short, alternating as in the adult (Fig. 40, b). They
have a curious metallic lustre. The protoconch is nearly circular

and in the successive lines of growth the shell extends posteriorly

(Fig. 40, c). The mantle is closed except for the pedal opening.

The creature is verj' timid.

MACTRA SOLIDISSIMA DiUwyn.

Fig. 41. Length, 95 mm.

The foot is longer than the length of the shell, lanceolate,

with a distinct lateral line. It moves with great vigor, turning
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over the shell till it rests on its beaks, the syphons waving at the

same time. The syphons are united, the branchial syphon

twice the width of the anal syphon. When fully expanded the

syphons are nearly the length of the shell; they are curved

dorsally. A line between the syphons extends half-way down.

The anal syphon shows a dome-shaped valve encircled with

twenty-eight papillae of slightly varying lengths; these are

short, rising from square bases. A band of brown markings is

seen just below the papillae. The opening of the branchial

syphon is fringed with thirty-three papillae, some long, others

very short irregularly alternating. These papillae are white with

brown spots at their bases and a brown mottled line marking;

Fig. 41.—Afociro solidissima Dillwyn.

the middle of the papillae lengthwise. The papillae are all

incurved. Within the opening of the branchial syphon arise

two excessively stout papillae springing from the wall in con-

junction with the anal syphon. They are curved outward and
extend half-way across the opening. One of these is bifurcated

(Fig. 41, a). Brown markings appear between the syphonal open-

ings. Minute papillae are seen on the sides near the* ends of the

syphonal tubes running back a short distance. These short

papillae appear again on the base of the branchial syphon and on

the mantle bordering the pedal opening. The mantle appears just

beyond the edge of the shell. The syphons are richly marked
with brown; the palpi are long, ribbon-shaped, moving freely

in every direction and independent of each other, at times twirled
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in a sharp spiral of two or three whorls like the shell of Lymnea
gracilis. The inner palpus was more active than tlu; outer one.

The young shell, less than a millimeter in length, is one of the

most common objects sifted from beach sand. The protoconch

is circular and tumid (Fig. 41, 6).

MACTRA LATERALIS Say.

Fig. 42. Length, 25 mm.

The foot is large, fat and pointed; the syphons are closely

united and when extended exceed the length of the shell. They
are slender and have a slight upward curve. The color is very

light brown. The papillae fringing the opening of the branchial

syphon are twenty-four in number, long and short ones accurately

alternating. A row of brown dots marks the space between the

papillae, and a row of larger dots encircles the syphons ju-st below.

The papillae are transparent with white tips with a middle light

Fig. 42.

—

Mactra lateralis Say.

brown line as in M. solidissima. The valve is long and tapering,

extending beyond the tips of the papillae. A ring of minute

papillae is seen on a line with the ring of dots on the branchial

syphon. The animal is very active in its movements, the foot

moving with great vigor and twirling the shell about as in Mactra

solidissima. This species must have been very common along

the coast in past times, as it is turned up by the hundreds when-

ever a ditch is dug through the peat and mud.
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CERONIA ARCTATA (Conrad).

Fig. 43. Length, 25 mm.

For years I had searched for Uving specimens of Ceronia ardata

without success. On all the beaches explored I would find dead

specimens with valves separated and generally much worn.

Fig. 43.

—

Ceronia ardata (Conrad).

This was all the more amazing on a Gloucester beach where they

were found by hundreds. A few years ago I visited Sahsbury

Beach with a dispairing hope that I might find a living specimen,

and to my dehght found the beach literally strewn with thousands

of them. Contrary to the condition in most lamellibranchs the
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posterior region behind the beaks is much the shorter. The
posterior slope from the beaks is abrupt and from the lower

half of this slope the syphons protrude. These are separated,

short, the anal being larger in diameter than the branchial and
the branchial nearly twice as long as the anal. The anal syphon

is broad-shouldered at its base dorsally and is covered with

short truncated papillae. The opening may be circular or

sinuous. Within, silver}' encircling ridges are seen (Fig. 43, a

and b). The valve is extremely short and as wide as the opening

from which it springs (Fig. 43, c). The papillae of the branchial

syphon are long and short and are roughly arranged like the

tentacles of an actinoid polyp with six large papillae, six inter-

mediate papillae, and smaller ones between these and the primary

ones (Fig. 43, d). These papillae are pointed but the syphon,

like the anal syphon, is covered with short, blunt papillae. The
foot is large, keeled, and pointed. The pedal opening is long

and fringed with short papillae, and even when the mantle is

closed the line of junction is marked (Fig. 43, e). The animal

is light yellowish in color and the epidermis covering the shell

is distinctly iridescent.

MYA ARENARIA Linn6.

Fig. 44. Length, 70 mm.

The syphonal tubes are united, the branchial twice the diameter

of the anal. When fully extended they exceed twice the length

of the shell. Papillae of various lengths fringe the opening of

the branchial syphon; these are flattened radially and a few are

bifurcated. They are light brown or nearly white in color. At
the base of or between the papillae the darkest brown, nearly

black color is seen; immediately below, a ring of small papillae

encircles the tube. These are all recurved. The valve is short

and broad with large opening nearly as wide as the base of the

tube, light brown in color. Surrounding the valve is a row of

papillae of varying lengths. The appearance of the syphonal

openings varies in different individuals; in some the papillae are

nearly absent, probably bitten off by some fish. Viewed from

the end, the branchial tube appears circular, the anal tube in

section looped to it. In some, the partitions separating the tubes

appear like a straight wall. In young specimens the papillae are
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Fig. 44.

—

Mya arenaria Linnfi.

few in number (Fig. 44, a) ; the valve is very long, and the foot

is long and narrow as shown in the figure.

SAXICAVA RUGOSA Lamarck.

Fig. 45. Length, 26 mm.

The syphons are united nearly to their ends; they occupy the

entire end of the shell. When first protruding the openings are

nearly on a plane, the branchial syphon slightly the longer.

As they continue to expand the branchial syphon becomes

longer and in some specimens the opening of the anal syphon

stands nearly at right angles to the axis of the tube and turns

dorsally. The color is orange or brownish red. The sheath

enclosing the tubes is roughly marked with a tortuous wrinkled

periosteum. The papillae are translucent and crowded around

the openings—a perfect brush, in fact. The papillae are truncate

and each papilla has an orange-colored line in the center. In

the young the foot is long, slender, and in constant activity. The

I
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protoconch is nearly circular, translucent and tumid, and

curiously varies in size in different individuals. The line of imbri-

cations along the posterior dorsal edge of the shell and the row

running obliquely down to the lower posterior edge of the shell

begin to form a short distance from the edge of the protoconch.

Fio. 45.

—

Saxicava rugosa Lamarck.

In a young specimen, fourteen millimeters long, a gelatinous

thickening of the mantle protrudes from the posterior end en-

closing the base of the syphons; this was spotted with brown and

was observed in only one specimen. The creature was not

timid. As in the case of other moUusks washed by the waves

the animal may be handled without its contracting. At Mount
Desert, Maine, the species was ovulating from June 4 to June 19.

PHOLAS TRUNCATA Say.

Fig. 46. Length, 54 mm.

In Stimpson's Shells of New England, this species is recorded

south of Cape Cod only, at New Bedford and in Connecticut. A
few years ago it was found in Salem Harbor and I dug it at low

tide in hard blue clay. The syphons are united, the branchial

syphon wider in diameter than the anal. They extend over
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twice the length of the shell. The tubes are enclosed in a light

brown periosteum strongly wrinkled and extending below and
between the shells. The opening of the branchial syphon is

fringed with eight very short papillae and, at its junction with the

opening of the anal syphon, two small papillae are seen incurved.

Between the papillae, inside, a brown area runs down the syphon.

Fig. 46.

—

Pholas truncata Say.

Similar color markings are seen inside the anal syphon but no

papillae and no trace of a valve were discovered. In older

specimens the branchial papillae seem worn away. The foot is

short with broad, oval face, in color light purple. I found the

animal when boiled very good to eat having, however, a pecuhar

smoky taste.

ZIRFAEA CRISPATA (Lmn6).

Fig. 47. Length, 60 mm.

This species was found abundantly in company with Pholas

truncata. The syphons are united and extend about twice the

Fig. 47.

—

Zirfaea ariapata (Lmn6).

length of the shell, maroon in color. The opening of the branchial

syphon supports seven large fimbriated papillae with short inter-
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Fig. 48.

—

Teredo ep.
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mediate ones of a similar character. Two papillae at the junc-

tion of the tubes are slightly larger, maroon color; the others

white. The opening of the anal tube is rimmed with many
minute papillae. A light brown periosteum covers the nearer

half of the syphons continuing between the shells but leaving an

open narrow space below. The parts not covered by the peri-

osteum are white in color and marked by broken lines of maroon
color. Viewed from below a palpus is seen projecting forward

on each side of the disk-hke foot which is white in color. A
young shell (Fig. 47, a), slightly over a millimeter in its longest

diameter, shows the protoconch at the beak with an outhne re-

sembling the shell of Teredo. On Lynn and other beaches

huge single valves of Zirfaea crispata are often found after an

easterly storm ; they are invariably colored blue and are evidently

semi-fossil, washed away from some submerged clay bank off

the shore. Dr. Harold S. Colton has described the occurence of

these large, blue, single valves of Z. crispata on the New Jersey

beaches.

TEREDO sp.

Fig. 48.

At North Haven, Maine, I made a few drawings of a species

of Teredo, the shells of which have been misplaced so that the

species cannot be determined. The syphons were evidently

much contracted. The palates were not secured. The animal

was white. The curious divergent attitude of the syphonal

openings, fringed with minute papillae, the short valve, and the

strong and efl&cient foot to rotate the rasping shell are clearly

shown in the figures.
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PREFATORY NOTE.

It once became my duty to identify some specimens of (Irass-

hoppers, Locusts, and Crickets captured in Wellesley and vicinity.

The difficulties with which I met as a novice in so doinji;, and in

later stud}- of the group, together with the lack of correct and

definite recorded information relating to the seasons, haunts,

habits, and distinguishing characters of these insects, led me to

collect them extensively in the hope of finding out for myself how
many kinds inhabited New England, and of being able to sim-

plify for others the task of identifying them. After the lapse of

many years and numerous interruptions this Manual is the out-

come. If it serves its purpose as an aid, stimulates interest, and

satisfies a natural desire for information concerning a conspicuous

type of the insect life about us, I shall feel repaid. There still

remains to be secured a large amount of data bearing on the exact

distribution, seasons, and particular habits of the less common
species.

Since an appeal to the eye speaks louder than words, and

memory pictures of its characteristic environment make an essen-

tial part of a first-hand knowledge of the life of each organism, I

have added several photographs of different types of habitat in

which these insects live.

The colored plates (drawn with painstaking care by Mr. E. N.

Fischer) represent a few of the more attractively colored species

and some of the interesting phases of coloration exhibited by

these insects.

Acknowledgments are due to many kind friends, some of whom
are no longer living, for aid rendered in various ways: for speci-

mens, to A. L. Babcock, J. Barlow, Wm. Beutenmuller, F. P.

Briggs, Mrs. W. F. Buck, Wm. T. Davis, Messrs. S. F., S. W.,

and W. D. Denton, J. H. Emerton, Miss Susy C. Fogg, C. A.

Frost, R. W. Glaser, Dr. J. L. Hancock, Prof. F. L. Harvey, Prof.

Marian E. Hubbard, C. W. Johnson, C. J. Maynard, Prof.

Herbert Osborn, Prof. H. M. Parshley,E. J. Smith, F. H. Sprague,

B. H. Walden, Dr. E. M. Walker, Prof. C. M. Weed, Rev. H. W.
203
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Winkley; for information regarding localities, O. Bangs, Miss

Susy C. Fogg, E. F. Hitchings, Prof. S. I. Smith; for access to

collections in their charge, Prof. W. E. Britton, Prof. C. H.

Fernald, Prof. H. T. Fernald, Samuel Henshaw, Dr. Edith M.
Patch, S. H. Scudder; for data on distribution, systematic char-

acters, and information regarding terminology, Wm. T. Davis,

B. B. Fulton, Morgan Hebard, J. A. G. Rehn; for aid derived

from their published works. Prof. W. S. Blatchley, Wm. Beuten-

miiller, A. N. Caudell, Prof. C. H. Fernald, B. B. Fulton, Dr. J.

L. Hancock, Prof. C. A. Hart, Morgan Hebard, J. A. G. Rehn,

S. H. Scudder, R. E. Snodgrass, B. H. Walden; for accented

list of scientific names and quotation from Aristotle, Prof. K. M.
Edwards; and for his resume of breeding experiments on inherit-

ance of color in Chortophaga, Dr. P. W. Whiting. For the loan

of cuts and plates thanks are due Dr. L. 0. Howard of the

United States Bureau of Entomology, W. S. Blatchley, Prof.

E. M. Walker, the State Entomologists of Minnesota and Con-

necticut respectively, and the State Experiment Station at

Geneva, N. Y., as duly accredited elsewhere.

I am deeply grateful to all the persons mentioned.

They have contributed appreciably to the information which I

have here brought together in the hope that it will clear away
difficulties and awaken interest in the New England insects of this

group. Nor can I forget my debt to Professor M. A. Willcox, who
set me in the path, and to Professor J. H. Comstock, my first

instructor in the science of entomology, whose training led to

many happy hours in the laboratories, fields, and ravines of

Ithaca, and in after years in the wilderness trails of the far West
and South.
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INTRODUCTION.

The Orthoptera form a group of insects whose members touch

upon man's interests in a variety of ways. Some are among the

scourges of the earth, devastating wide areas, rechiciiig the inhabi-

tants to penury and starvation and leaving in their wake misery

and pestilence. Others of obnoxious character enter dwellings

in search of food and shelter, and though acting in part as scav-

engers destroy large ciuantities of food-stuffs and defile the

premises. Wherever he wanders, whether on some nameless

peak of the farthest ranges or in the less inviting vacant lot next

door, by seabeach, grainfield, alkali desert, or mangrove swamp,

on city pavements or yielding footpath to the spring, these little

creatures are his companions; whether he sleep in hut or palace

or beneath the stars their voices soothe his rest.

The beauty and variety of tints worn by some species stir our

admiration; our curiosity is aroused by the singularity of form

in others; protective coloring and resemblance lay a wonder-

working mantle of invisibility on many. Their songs are every-

where associated with life, often joyous but more frequently in

the minor-keyed moods at the passing of the year. Science

questions them on problems of distribution, adaptation, phy-

logeny, and inheritance. Altogether, they affect human life in

many ways—economically, scientifically, educationally,—and

their aesthetic interest is not the least in importance, as the

many references in literature testify.

Our New England species have received their share of atten-

tion, both literary and scientific, in times past, but much still

remains to be learned. In the literary field, Oliver Wendell

Holmes's poem "To a Katydid" is probably best known; it is

characteristically Holmesian in its treatment, and decidedly more

hterary than scientific. To the songs of Crickets numerous

allusions are made in the writings of Hawthorne, Holmes, Long-

fellow, Thoreau, Elizabeth Akers Allen, and others, the best of

all being the poem by Harriet McEwen Kimball beginning

"Pipe, little minstrels of the waning year."

207
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Introductory Literature.

To the student of Orthoptera who seeks to gain an acquaintance

with their North American representatives, three works by S. H.

Scudder are indispensable as a foundation. The first is the

"Guide to the Genera and Classification of North American

Orthoptera" (Cambridge, 1897, E. W. Wheeler, publ.) which

contains keys to the genera then recognized, bibhographical

notes, and a Hst of the works referred to. (2) Scudder's "Index

to North American Orthoptera," published by this Society in

1901 (Occasional Papers, vol. 6), contains all known references

up to that year and a complete bibUography of the literature

cited. (3) Scudder's "Catalogue of the Described Orthoptera of

the United States and Canada" (Proc. Davenport Acad. Nat.

Sci., 1900, vol. 8) hsts the species known at that time, and states

their general distribution.

Two excellent introductory works on the Orthoptera of Indiana

and Minnesota but of much wider general appUcation, have been

published. The first is by Professor W. S. Blatchley (27th

Ann. Rept. Dept. Geol. and Nat. Resources of Indiana for 1902,

1903, vol. 9, p. 123^71); the second by Professor Otto Lugger

(3d Ann. Rept. State Exp. Sta., Univ. Minn, for 1897, 1898, xi+

296 pp.). From these two works many of the illustrations in

this Manual are drawn.

For further references to helpful literature the family headings

in the following pages should be consulted.

History of New England Orthopterology.

In the scientific field we are indebted to Dr. T. W. Harris for

the first considerable account of our Orthoptera in his "Report

on the Insects of Massachusetts" published in 1833 but better

known in the edition of 1862 under the name: "A Treatise on

some of the Insects injurious to Vegetation." In this work

about fifty pages of text, four colored figures, and seventeen wood-

cuts were devoted to these insects. Dr. Harris enumerated 39

species, chiefly Acridians; a fourth of these are synonyms but

several of our Orthoptera were first described by him.
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In 18G2, an important paper of 71 pages, by S. H. Scudder,

appeared in the Boston Journal of Natural History, pu!)lished

by this Society, entitled " Materials for a Monograph of the North

American Orthoptera, including a Catalogue of the Known New
England Species." This listed 78 species from New England, of

which 17 names are now relegated to synonymy and two are of

kinds which do not occur here; however, the names of 14 of our

species date from the publication of this paper. It was followed

at frequent intervals during the remainder of the centun>' by a

remarkable series of articles by the same author, of varied charac-

ter, biologic and systematic, on North American Orthoptera.

Many of these were based on or contained references to New
England material. A full list will be found in Scudder's "Alpha-

betical Index to North American Orthoptera" pubHshed by
this Society in 1901, References will be made to certain ones

later.

In 1868, Professor Sidney I. Smith, of Yale University, pub-

lished a brief article of nine pages in the Proceedings of the Port-

land Society of Natural History entitled, "On the Orthoptera of

the State of Maine," in which he enumerated all the species

recorded or known by him to inhabit that State, totalling 38, and

described " Pezotettix manca,^' the Melanoplus mancus of this

Manual. This article was followed, in his Report of the Entomol-

ogist to the Connecticut Board of Agriculture for the year 1872^

by a short account of the Orthoptera of that State, in which he

treated briefly some 40 species and added a list of the Orthoptera

of Connecticut, enumerating 61. Of this number, 8 are synonyms
and 3 do not occur in that State.

One of Scudder's papers which requires mention here is that on

"The Distribution of Insects in New Hampshire" (Hitchcock's

Kept. Geol. N. H., 1874, vol. 1, p. 331-380). This contains a " List

of the Orthoptera of New Hampshire, with Notes on their

Geographical Distribution and Stridulation.

"

In 1888, Professor Charles H. Fernald published in the Report

of the State Board of Agriculture of Massachusetts, an article of 61

pages entitled, "The Orthoptera of New England." This may
be said to be the first work devoted solely to the Orthoptera of

the same territory covered by this Manual. It was a useful in-

troduction to the order as found in New England, designed for
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the use of students in the Massachusetts Agricultural College

and the farmers of the State. It contains a brief synonymical

list, glossary, elementary account of the external and internal

anatomy, and is illustrated by 22 woodcuts. It treats of 71

species; of these 2 are not found within our limits and 8 names
fall into sjmonymy. Being primarily a compilation, based on a

small amount of material and limited personal experience, it

could not but prove, notwithstanding, its numerous merits,

unsatisfactory in some respects, particularly in regard to diag-

nostic characters and data of time and place, since in but two
instances were dates mentioned and but rarely were localities

stated.

The present writer became interested in the group in 1891,

during general entomological collecting and study. His first

systematic paper constituted a revision of the New England spe-

cies of Orphulella and described 0. olivacea from Connecticut

(Psyche, vol. 6, p. 477-479, 1893). In 1894, his revision of the

New England species of Spharagemon including one new species

was published in the Proceedings of this Society and a "Prelimi-

nary List of the Acrididae of New England" appeared in Psyche.

In the same year he began to publish his "Notes on New Eng-

land Acridiidae" in Psyche. These continued until 1898;

they contained keys for identification, diagnostic sketches,

bibhographical and synonymical references, records, numer-

ous biological data, and practically formed a brief monograph

of the New England members of that familj^ up to the date of

pubhcation.

" A Descriptive Catalogue of the Orthoptera found within Fifty

Miles of New York" by William Beutenmiiller, published in 1894,

(Bull. Amer. Mus. Nat. Hist., vol. 6, p. 253-316, pi. 5-10)

requires mention since its field includes a part of New England.

It covered the entire order, contained helpful drawings of 63

species, and directed attention to certain neglected groups, par-

ticularly the Tree-crickets, of which two of our species had pre-

viously been described by the same author. The terminology

used is now considerably out of date.

In 1900, Scudder's "List of the Orthoptera of New England"

was published (Psyche, vol. 9, p. 99-106, 1900). In this he
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recorded, with brief annotations, 98 species, to which were later

added 6 (p. 119), making; 104. From these must he deducted 7

wrongly recorded or synonymous, leaving 97.

In 1911, appeared "The Euplexoptera and Orthoptera of

Connecticut" prepared by B. H. Walden of the Connecticut

Experiment Station (Conn. Geol. and Nat. Hist. Surv., bull.

16, p. 39-169, pi. 6-11). This excellent work of 130 pages con-

tains keys to species, diagnostic drawings, 55 half-tones from

photographs, a very brief introduction, good descriptions, notes

and data on 106 species, but of course does not include a num-
ber of the boreal kinds which live farther north. Of the 106

hsted, 11 are as yet undetected or synonymous, leaving a total

of 95.

The present work includes 132 species, of which 16 are regarded

as adventive and believed not to have become established, or if

so, but for a brief period. One other species has not been cap-

tured in New England for a half century. It is probable that

additional forms remain to be added from southern Connecticut,

our western border, and possibly from northern Maine {see Table

of Native and Exotic Orthoptcroidea recorded from New England,

p. 263).

Collections of New England Orthoptera.

Historically, the Harris Collection of Massachusetts Orthop-

tera is the oldest one of New England material. Unfortunately,

this has all been destroyed but a few fragments. The collection

of S. H. Scudder, now in the Museum of Comparative Zoology

at Cambridge, Mass., is the most important in the number of

types which it contains, 26 of our species having been described

by him. Professor S. I. Smith's collections from Maine are in

the same museum, together with much material gathered by
Professor A. S. Packard, Samuel Henshaw, and F. H. Sprague.

The several State experiment stations have collections, the larger

being those at Amherst, Mass., and New Haven, Ct. The
Boston Society of Natural History possesses a small but good

series of specimens secured in large part by the Curator, C. W.
Johnson, during his trips to many parts of the New England
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States. My personal collection, at Wellesley, Mass., numbers
several thousand specimens, and is the largest, most nearly com-
plete, and most representative, containing material from nearly

all sections of the district, but it still lacks New England examples

of several of the recorded species.

Classification.

The insects generally referred to the order Orthoptera are the

Earwigs, Cockroaches, Praying Mantids, Walking-sticks, true

Locusts, Grasshoppers, and Crickets. These are sometimes

classified in two orders, the Dermaptera or Euplexoptera, con-

taining the Forficulidae or Earwigs, and the Orthoptera genuina,

including the remaining six families under the names of Blattidae,

Mantidae, Phasmidae, Acrididae, Locustidae, and Gryllidae.

This is the classification, sequence, and terminology used in

Comstock's "Manual of Entomology" and many other works. It

is the sequence proposed by Brunner von Wattenwyl in his

"Revision du Systeme des Orthopteres" (1893), followed by
Scudder in his "Guide to the Genera and Classification of the

North American Orthoptera" (1897), and is probably the most

familiar to entomologists in general.

The six so-called families of Orthoptera vary greatly in degree

of relationship to each other, a condition which is not expressed

by this classification. The Long-horned Grasshoppers and the

Crickets are evidently closely related, and with the Locusts,

which differ more widely from them, are conveniently and

appropriately united in a group called the Saltatoria or jumping

Orthoptera. The remaining three families, or non-saltatorial

Orthoptera, differ much from the Saltatoria and from each other.

The modern ideas regarding the relationship and proper classi-

fication of these insects, as represented by the views of Hand-

lirsch,^ which were based on palaeontology, embryology, and

probable lines of descent, have been embodied to a large extent

in a classification recently published by Brues and Melander.^ In

1 Handlirsch, A. Die fossilen Insekten und die Phylogenie der rezenten

Formen. Leipzig, 1908.

2 Brues, C. T., and Melander, A. L. Key to the families of North American

insects. 1916.
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this the typically winged insects (class Pterygogenea) are divided

into eleven subclasses, and those comprising the old order

Orthoptera are re-arranged as follows:

—

Class Pterygogenea.

Subclass Orthopteroidea.

(Order Grylloblattoidea—one species,—Rocky Mts.)

Order Orthoptera.

Suborder Acridoidea—Acridiidae, Tettigidae.

Suborder Locustoidea—Locustidae, Gryllidae, Gryllotalpidae, Tridac-

tylidae.

Order Phasmoidea—Phasmidae.

(Order Dijiloglossata—Hemimeridae,—So. Africa.)

Order Derniaptera—Earwigs, with four families.

(Order Thysanoptera—Thrips,—two suborders and three families.)

Subclass Blattaeformia.

Order Mantoidea—Mantidae.

Order Blattoidea—Blattidae.

Five other orders, including the termites, bark-lice, bird-lice, and suck-

ing lice.

In the present work, which is intended for relatively general

and popular use, it seems wisest to be somewhat conservative

and adopt a modified form of the customary arrangement, as

follows :

—

Order Dermapt era.

Order Orthoptera.

Family Blattidae.

" Phasmidae.
" Mantidae.
" Tettigoniidae.

" Grj'Ilidae.

Subfamilies Gryllinae, Oecanthinae, Trigonidiinae, Gryllotalpinae,

Tridactylinae.

Famih' Acrididae.

Subfamilies Acridinae ( = Trj'xalinae) , Oedipodinae, Locustinae

( = Acridiinae), Acrydiinae ( = Tettiginae).

In this arrangement of the groups it will be noticed that I have

placed the Acrididae after the Tettigoniidae and Gryllidae, and
the Burrowing Crickets and Pygmy Locusts (Acrydiinae) last in

their respective families. I have done so on the ground of the

greater specialization of structure which they exhibit.
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Anatomy.

A knowledge of the general structure of at least one representa-

tive of the order is a necessary preliminary to the identification of

these insects. Details will be studied as need arises.

For general purposes an example of any large species of Locust

is satisfactory, and a particularly good and easily recognized one

is the Carolina or Black-winged Locust, Dissosteira Carolina,

Fig. 1.—Carolina Locust {Dissosteira Carolina). Wings of right side spread. (After Lugger.)

popularly called "Quaker" or "Flying Grasshopper." This

species is from one and a half to two and an eighth inches long

from front of head to tip of closed wings, the wing-covers and

body are brown or gray of various shades, the wings are black,

bordered on the hinder margin with buffy white. It is common
in August and September in open sandy fields, on roadsides,

gravel banks, seabeaches, and waste lands generally, inhabiting

all the warmer parts of the country from Maine to Florida and

California. In its absence any large species will answer and the

accompanying outline sketches will serve if specimens are not at

hand.
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The Insect Body and Skeleton.

The body of an insect is made up of three general regions:

head, thorax, and abdomen. These three parts are conspicuous

in ants, bees, and wasps, but less noticeably distinct in other

orders of insects. The head bears the eyes, 'feelers' or antennae,

and mouth-parts. The thorax bears three pairs of lops, and

typically two pairs of wings. The abdomen forms the remaining

posterior portion of the body, and at its tip bears appendages of

variable size and character which are used as sense organs, for

defence, for securing prey, in mating, or in depositing the eggs.

V\€iod Vn.OTttX ab<i(

I
compound eije

ocellus ;
/oronotum

ome-nnae ^arsus

Fig. 2.—Drawing of Locust, side view, showing chief parts. Enlarged. (After Walden.)

The supporting skeleton of an insect is chiefly external, instead

of internal as in the higher, backboned animals, occupies the

place that the skin does in them, and forms the body-wall. It is

composed largely of a pecuhar horn-like substance named chitin,

which is deposited in variable amounts in different parts of the

body-wall, forming stiff, somewhat elastic portions (sclerites)

connected by soft and phable areas which allow movement.
Sometimes the sclerites are immovably joined but their limits

may usually be distinguished by lines or narrow grooves termed
sutures. Motion is effected by muscles enclosed within the body-
wall, extending from one segment to another.

The ring-like segments of the middle of the abdomen (Fig. 1-3)
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are joined together end to end in a longitudinal series, the hind

margin of the anterior sUghtly overiapping the anterior margin
of the posterior. Each segment consists of a long dorsal sclerite

(tergiim or tergite) united laterally to a shorter ventral piece

{sternum or sternite) by a pHable membranous area which pro-

vides for expansion of the body during breathing. The term
pleurum or pleuron (plural pleura) is sometimes applied to the

lateral part of the entire body or of a segment; or pleurite may

Fig. 3.—Drawing of body of Locuat, aide view, ahowing thorax separated from head and
abdomen, and di%'ided into its three segments. (After Packard.)

be used for the latter. In the abdomen there is no line of division

between the pleurite and tergite and the latter term is commonly
used for both. The entire body of an insect is regarded by
embryologists as composed of a series of twenty segments {somites,

metameres) of which six belong to the head, three to the thorax,

and eleven to the abdomen. In the adult these segments are

united in various degrees, being quite distinct in the middle of

the abdomen but unrecognizable in the head.

Anatomy of a Locust.

Head.

In this Locust the head (Fig. 2-5) is ovoid in form,

somewhat compressed from side to side, placed nearly at right

angles to the axis of the body, with the mouth on the lower or

ventral side. The large oval compound eyes are conspicuous

objects embedded in and projecting from the sides of the upper

portion {epicranium) . If examined with a compound microscope
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or powerful hand-lens their surfaee will be seen to be made up
of a large number of minute hexagonal areas called facets, each of

which is the external end of a single eye element or ominatidium

(plural ommatidia) with a convex surface {lens). Three simple

eyes {ocelli, singular ocellus) are situated, one in the middle of

the prominent ridge running down the middle of the face, the

others on each side of the ridge opposite and very near the middle

of the front margin of the compound eyes. Below each lateral

ocellus is a pit {fossa) from which arises a 'feeler' {ante7i7ia). The
antennae consist of a series of joints or segments varying greatly

epicruuUm

Labium

6

Fig. 4.—Front view of

head of Locust. Enlarged.

(Original.)

Fig. 5.—Side view of

head of Locust. Enlarged.

(Original.)

Fig. 6.—Ventral view of

labium of Locust. Enlarged.

(Original.)

in number and form in different members of the family but are

always recognizable by their position and character. They are

sense organs, believed to be tactile in function in the Orthoptera,

and perhaps are equipped with other senses as well.

The smooth, convex top of the head is called the crown of the

head; its posterior portion the occipitt or hind head, a term which

is best restricted to the turned-in part surrounding the Locust's

neck. The part between and in front of the compound eyes is

the vertex; by some authors the crown is included in the term

vertex. The vertex often bears a depression {scutellum verticis)

sometimes marked in the median line by a faint ridge (carina)

and may be bounded in front by elevated ridges; the tip of the

vertex where it joins the frontal casta or facial ridge is the fastig-
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ium. Below the lateral ridges or edges of the fastigium there

are sometimes flattened or depressed areas (foveolae), the form and
location of which are useful in diagnosis.

The convex portions of the head behind and below the eyes are

the cheeks or genae (singular gena) . Running downward from the

lower corner of the eye is a suture; this separates the anterior

from the lateral parts of the epicranium, the front from the genae.

At their lower ends these sutures are connected by a deep trans-

verse groove across the face, below the front. The fixed or rigid

sclerite below this suture is the clypeus; attached to this on its

MaxQla Mandible

coxa

Middle ]»g

Fia. 7.—Ventral
view of maxilla of

L cuat. Enlarged.

(Original.)

Fig. 8.—Mesial view Fio. 9.—Rear view of right

of mandible of Locust. middle leg of Locust. En-
Enlarged. (Original.) larged. (Original.)

lower edge is the upper lip or lahrum. The front is divided into

five parts: the median ridge or frontal costa, the paired antennal

grooves (or scrobes, or fossae), and the lateral portions adjoining

the cheeks.

Attached to the lower border of the cheeks are the paired man-

dibles, strong, hollow, sac-like outgrowths with black, irregularly

toothed distal edges, used for biting off fragments of vegetation.

These are covered in front by the upper lip {labrum) and behind

and belowby the remaining mouth-parts which can be well studied

only after the head is removed by severing the membrane of the

neck. This should be cut directly behind the head.

In the severed head a reflexed hinder part is noticeable, narrow

dorsally {occiput), and broadening laterally into triangular

post-genae. Covering the hinder part of the ventral portion of

the head is the lower lip or labium. This consists of a basal,

short, widely U-shaped or crescentic sclerite extending between
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the inner angles of the post-genae and termed the suh-menlum.

which in turn bears distally a coniphcated structure, the tnen-

ium. The mentuni bears, on a pair of lateral protuberances

(palpiyers), the three-jointed labial palps (singular /;a//>j/.v. plural

palpi) and distally a pair of semicircular p(ir(t(jl(>.ssai'. In the

deep median cleft between these latter is a pair of tiny glossae

(singular glossa). Attached l)asally to the inner (front) side of

the labium is a thick, Heshy tongue (hypopharijnx).

Between the labium and the mandibles lies a pair of accessory

jaws, the maxillae, of complicated structure, whose function is to

handle the food rather than grind it. Each maxilla is composed

prtadpal MlcuB
metazoae

prosternum

Proaotum

10

Fig. 10.—Side view

of pronotum of Locust.

Enlarged. (Original.)

U
Fig. 11.—Side view

of meso- and meta-

thorax of Locust. En-

larged. (Original.)

12

Fig. 12.—Ventral
view of thorax of

Locust. Enlarged.
(Original.)

of a basal segment (cardo) which supports distally a quadrate

sclerite (stipes); this in turn bears a triangular, black-toothed

inner lobe {lacinia), and laterally a small basal sclerite (palpifer)

bearing laterally the long five-segmented maxillary palpus, and

distally a narrow sub-galea (attached also to the stipes) which

supports at its end the broad outer lobe or galea. When closed,

the labrum, galeae, and paraglossae completely hide the tips of

the mandibles and laciniae. Both the labial and the maxillary

palps have at the tip a cushion-like area bearing many sensory

papillae, probably organs of taste.

Thorax.

The thorax (Figs. 10, 11, 12) consists of three parts or segments:

an anterior prothorax bearing ventrally the first pair of legs; this



220 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

is movably connected with the succeeding middle or mesothorax>

which bears the second pair of legs and a pair of long narrow

wing-covers or tegmina (singular legmen) above; this segment is

rigidly joined to the hind or metathorax, which bears the large

hind legs and the broad, black, membranous wings.

The three thoracic segments are believed to present the same

plan of structure greatly modified in details. The ventral face

of each is stiffened by a single sclerite, the sternum. On each side

are two pleural sclerites, the episternum and epimeron. Each

dorsum, tergum, or notum is composed of four sclerites arranged in

a longitudinal series and named from before backward the prae-

scutum, scutum, scutellum, and post-scutellum. To these terms

are attached prefixes pro-, meso-, and meta-, to indicate the

particular segment, e. g., the metepisternum is the episternum of

the metathorax.

The prothorax consists principally of a large dorsal piece, the

pronotuin, which in many Locusts and Grasshoppers is saddle-

shaped, but which in this species and some of its allies bears a

high median ridge {mid-carina) cut deeply in front of the middle

by a groove, sinus, or sulcus which extends downward nearly to

the ventral edge of the pronotum. This is the principal sulcus

and it lies between the third and fourth dorsal sclerites (scutellum

and post-scutellum) of the prothorax. That part of the prono-

tum in front of it is termed the prozona or prozone, behind it the

metazona or metazone. About on a level with the points of

attachment of the wing-covers and running forward will be found

the low, dull lateral carinae, in this species interrupted in the

middle but usually very distinct in the Slant-faced Locusts

(Tryxalinae = Acridinae of this Manual). These separate the

top or disk of the pronotum from the sides or lateral lobes. By
close scrutiny other sutures may be seen in addition to the prin-

cipal sulcus, extending for the most part dorso-ventrally and

indistinctlj'^ indicating the other sclerites of which the pronotum

is made up. At the lower front edge of the lateral lobes is a

small triangular sclerite, the pronotal episternum; its companion

epimeron is lacking. The prosternum is a curiouslj^ sculptured

plate with three deep pits, extending between the bases of the

front legs. In the neck-membrane, on each side just above and

in front of the episternum is a pair of very small, linear jugular
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sclerites, which aid in supporting the head. These show hotter in

the Dusky Locust (Encoptnlophus. sonlidus), black in a brown

membrane. The hind margin of the (hsk of the pronotum extends

backward to form a right angle and is often referred to as the

hind process of the pronotum. In the membrane connecting the

prothorax and mesothorax, under the ventral portion of the

lateral lobes, one on each side, are the prothoracic spiracles,

openings into the system of air-tubes (tracheae, singular trachea)

which conduct air to all parts of the body. Directly above the

fossa from which arises the middle leg is another spiracle,

guarded by a pair of lips which open in a nearly vertical plane,

and surrounded by a narrow sclerite termed a peritremc. These

are the mesothoracic spiracles.

The mesothorax is rigidly united to the metathorax. Ventrally

the sterna of these two segments appear as broad transverse

plates, notched in the mid-line posteriorly by a wade quadrate

interspace. The mesosternal interspace is occupied by a part of

the metasternum, the metasternal interspace by a corresponding

part of the first abdominal segment. Laterally, the four pleural

plates (mes- and metepisterna and epimera) appear as rather

narrow, elongate, somewhat oblique sclerites extending from the

sterna and fossae of the legs dorsally to the notum and attachment

of the wings. In some species of Melanoplus the metepisternum

is characteristically marked by an oblique pale stripe.

The dorsum of these two segments of the thorax is entirely

covered by the hind process of the pronotum, and the bases of

the tegmina and wings. When exposed it presents an intricately

sculptured surface composed mainly of four sclerites,—the

scutum and scutellum of each of the two segments.

Appendages of the Thorax: Legs.—Each leg (Fig. 9) is made up
of a series of segments of which a short, somewhat conical basal

one, the coxa (plural coxae), is attached to the thorax in such a

way as to allow movement in every direction. To it a long

segment, the thigh or femur (plural femora) is articulated by a

hinge-joint moving vertically. Next comes a long shank (tibia,

plural tibiae), armed beneath in the front and middle legs, above

in the hind legs, with two rows of stiff black spines. On the

front and middle legs these are movably attached,^ on the hind

legs rigidl}', with the exception of two pairs of longer spurs at the
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distal end. The last section of each leg consists of the foot or

tarsus (plural tarsi) and comprises three joints: a long basal one

bearing three soft pads beneath, a short second joint also bearing

a pad, and a long and narrow distal joint bearing at its end a pair

of sharp claws with a pad between them. The pads or cushions

are called empodia (singular empodium) or pulvilli (singular pul-

villus). They are very much larger in the Slant-faced and

Spine-breasted Locusts which perch much more on plants than do

the Band-winged group to which the Carolina Locust belongs.

Since the typical number of segments in the insect tarsus is five,

and the proximal segment in that of the Locust bears three

pulvilli, it is regarded as three segments fused together, and an

example of specialization of structure. The hind femora and

tibiae are elongated and the femora greatly enlarged in com-

parison with those of the other legs ; this is a case of specialization

for the purpose of leaping. In order to understand the reasons

for the location of the tibial spines and their respective positions

on the several pairs of legs, one should study a living Locust and

watch its actions while it walks and leaps. Only in this way can

one comprehend the action of the spines and spurs in conjunction

with the claws to secure a good footing or aid in leaping or push-

ing a way through vegetation.

Fig. 13.—Part of right tegmen of Locust, showing venation. (After Saussure.)

Wings.—These are four in number: a long, narrow, unfolded

anterior pair attached to the mesothorax; and a broad, posterior,

metathoracic pair, folded in fan-like plaits. The front pair are

thickened to form protective wing-covers or tegmina (singular

tegmen). The hind ones are the flying organs, aided to some
degree by the front pair. The wings are not appendages in the

same sense as the legs, but are plate-like expansions of the body-
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wall which grow out as flat, hollow sacs containing blood and
air-tubes (tracheae). Later, their walls unite and linear thicken-

ings along tlie walls of the tracheae form longitudinal supporting

ribs termed veins or nerves. The arrangement of these, termed
venation or neuration, is of much importance in classification.

>• la :« ;t .u «> i" m' i/,

Fio. 14.—Right tegmen of Carolina Locust, shoniog venation. (After Sausaure.)

Between the veins run numerous cross-veins, venules or veinlets,

very thickly and irregularly placed on the base of the tegmina,

fewer and more regularh' arranged near the end of the tegmina

and on the wings.

The names of the various parts of the tegmen and wing, of the

veins and the spaces between them, can most quickly be learned

from the figures. (See Figs. 13, 14.) In the Band-winged Locusts

Fio. 15.—Right tegmen of Locust, with areas indicated. (After Saussure.)

the wings are often brightly colored and bear a conspicuous dark

transverse band. This divides the wing into a basal area (disk),

the seat of the most brilliant color, and a clear, smoky, or spotted

apex. The transverse dark band usually sends oflf, near the

front margin of the wing, a small branch toward the base of the

wing, which extends a distance varying with the species.

"The principal veins of the tegmina of a locust diverge from

the basal end and are seven in number. The one nearest the

front or lower margin of the wing-cover is the 'sub-marginal' or

'costal vein' (c). It is undivided, and may usually be traced for
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a little more than half the length of the tegmina, though in some
locusts it is lacking. The second and longer vein, also undivided,

is the 'mediastinal' (w). The third and much larger vein is the

'humeral' (h), sometimes called the 'sub-costal.' It gives rise to

several large branches, the subdivisions of which form the frame-

work of the greater part of the wing-cover. The larger of these

branches (d) is known as the 'discoidal vein,' its branches being

designated as {d', d"), etc. The fourth or 'median vein' (n) is

much smaller and soon divides into branches of nearly equal

size. Above or behind the median vein is sometimes present a

short, undivided vein {%), known as the 'intercalary vein,' Next
in order is the 'ulnar vein' (m), which gives off several branches

(w', u" , etc.). The upper division of this vein (o) is known as

the 'posterior ulnar' or the 'sub-median vein.' Close to and
parallel with it near the upper or hind margin of the wing-cover

is the undivided 'anal vein' (a) ; while the uppermost vein of the

wing-cover, also undivided, is the 'axillary vein' {x).

"The tegmina are divided by these veins into three areas: the

'costal' or 'marginal area' (M) forms the lower or front edge of

the wing-cover and is bounded above and behind by the humeral

vein. The 'median' or 'discoidal area' (D) is much the largest

and lies between the humeral and posterior ulnar veins. The
'anal' or 'dorsal area' (X) is the free margin lying along the back

above and behind the anal vein" (Blatchley).

The venation of the tegmina and wings varies characteristically

in different families, genera, and sometimes even species of

Orthoptera, though showing the same fundamental plan. The
names applied to the veins differ widely and the student is

referred for fuller information to the works on special families

or lesser groups. Diagrams of the venation of Gryllidae and Blat-

tidae are given in thisManual under the headings of those families.

Abdomen.

This (Figs. 16, 17) is elongate, tapering posteriorly, and plainly

shows in its middle portion the successive segments of which it is

made up, as previously described. The tergum of the first segment

is widely separated bj' the bases of the hind legs from its corre-

sponding sternum, which consists of a broad transverse plate

extending between the hind legs and having an anterior lobe
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projecting or dove-tailed between the lateral portions of the

metasternuni.

The terguni is rigidly joined to the metanotuin. On each side,

near the lower end, is a large crescentic opening lined at the

bottom by a delicate whitish membrane, the tijmpanuyn, which is

beheved to be part of an organ capable of perceiving sounds.

Near its front margin maj' be seen a tiny opening, the spiracle of

the first abdominal segment. Other spiracles may be seen near

the lower margins of the terga of the second to eighth segments
inclusive.

supra-anal plate

10

supra-anal plate

10 cercus

tympanum
spiracle

Female

ovipositor

podical plate

Abdomen

subgenital

plate

Male

I'p 17

FiQ. 16.—Side view of abdomen of female Locust. Enlarged. (Original.)

¥iQ, 17.—Side view of end of abdomen of male Locust. Enlarged. (Original.)

The apical portion of the abdomen differs characteristically

according to the sex. If a sufficient number of examples be

examined, some will be found (the larger ones) in which it ends

in four sharp, slightly recurved horny points, two dorsal, two ven-

tral,—the upper and lower blades or valves of the ovipositor of

the female. The exact shape of these valves varies specifically

and is frequently useful in diagnosis. They may be found lying

very closely together, the abdomen tapering to a point; or the

tips of the dorsal maj- be widely separated from those of the

ventral pair, even to an angle of 150°. In egg-laying, the tips

are repeatedly forced into the ground and spread apart, opening a

cavity to a depth sometimes considerably exceeding the usual

length of the abdomen. In this cavity the eggs are deposited.

By this means the Sprinkled Locust customarily excavates its

egg-cavities even in wood, usually soft pine it is true, or that

which is partially decayed.

The sternum of the ninth segment is considerably longer than

its corresponding tergum, and is the last ventral segment visible
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in the female. It ends in a slender, upturned process termed the

egg-guide, which lies between the ventral valves of the ovipositor.

The ninth and tenth terga are very short and fused together.

They are marked by a deep transverse suture except on the

lateral margins. Behind them dorsally is a median, convex,

somewhat triangular supra-anal or suranal plate. This covers

the dorsal edges of a pair of podical plates whose ventral margins

are continuous with those of the fused ninth and tenth tergites.

Inserted in the sutures between the bases of the podical plates

and the tenth tergite is a pair of small elongate-triangular

appendages with free tips, the cerci (singular cercus). These and

the valves of the ovipositor are regarded as true appendages of

the abdomen, homologous with the legs.

The male is the smaller in size and its abdomen is of a quite

different form and somewhat upturned apically. The eighth

sternum is no longer than the lower margin of its corresponding

tergum; the ninth sternum is large, extending beyond the tenth

tergum, and bears apically a large, bluntly conical suhgenital

plate, which terminates the abdomen. The membrane covering

its dorsal part is called the pallium. The ninth and tenth terga

are similar to those of the female. The supra-anal plate is acute

at apex and bears midway of its length a prominent sinuate trans-

verse carina; the cerci are a little longer than in the female. In

some Locusts the hind margin of the tenth tergum of the male

bears in the middle a backwardly directed forked projection or

process, the furcula; in others this may be reduced to a pair of

tubercles on the hind margin of the tergum or entirely lacking

as in this species under discussion. The form of the various

parts at the end of the abdomen, particularly of the cerci, supra-

anal and subgenital plates, is often of great value in distinguishing

species (see Plate 22).

Internal Anatomy.

The internal anatomy of the Orthoptera is relatively of so

little importance to persons interested simply in their natural

history that it may be passed over here very briefly. It is in

general similar to that of other types of insects. The food-canal

extends from mouth to anus, its parts varied in accordance with

the work they have to perform: the grinding of the food is done
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not only by the jaws and maxillae but by (hitinous teeth or

ridges in the walls of the pizzard iprorentriculus); digestion and

absorption take place in the middle part of its course. Between

the outer tube formed by the body-wall and the inner tube of the

food-canal lie the other internal structures,—muscles, nerves,

glands, and reproductive organs—in a cavity filled with blood,

which is kept in motion by the pulsations of a cyHndrical heart

lying in the dorsal part of the abdomen. Immersed in a circulat-

ing nutrient fluid, special blood-vessels to the various organs are

unnecessary. The needs of respiration are supplied by a system

of air-tubes (tracheae) opening externally at the spiracles and

penetrating everj' part of the body and its appendages. These

have a characteristic appearance under the microscope owing to

the spiral or ring-like chitinous thickenings in their walls which

hold them open, like the wire in suction hose. In Locusts, large

air-sacs in addition serve as reservoirs in the body and connect

with the tracheae near the spiracles. The lining of the tracheae,

and also of portions of the food-canal, is shed at the periodical

molts.

For a full account of the internal anatomy the reader is referred

to the works cited in the text under the several groups.

Habits.

With the dawn of consciousness the young orthopteron finds

itself in circumstances almost as varied as the species, according

to the location of the egg. The parent Earwig and Mole-cricket

deposit their eggs in underground chambers excavated by them-
selves, and are credited with helping the young to emerge and
even with taking care of them for some time afterward. But for

the most part survival and success in life are entirely dependent
on the actions of the tiny, new-born individuals themselves.

The eggs of Walking-sticks lie all winter long, seed-like, among the

fallen leaves of woodlands; some, it is believed, for two winters.

The young hatch in spring, clamber up the stems of the under-
growth, and feed on the newly sprouting, tender leaves. The
eggs of Roaches are encased in horny capsules, several in each,

which are dropped at random in the haunts of the parent. Those
of the Katydid are gummed to the twigs of trees frequented by
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the parents and the young may not descend to earth during their

entire life, till the frosts of autumn or the exhaustion of old age

paralyze and kill. The eggs of Meadow-grasshoppers and Cone-

heads are placed in security deep in the leaf-sheaths of grasses, or

enclosed in galls, leaves, or other vegetal tissue. Those of Field-

crickets and most Locusts are embedded in the earth, singly or in

masses, in wet or dry soil according to the species; those of Tree-

crickets and certain Locusts are placed in cavities bored in pithy

stems or even solid wood by the parent, in holes in trees made by

other insects, or beneath the bark of decayed trees and stumps.

With all these varied locations of the egg, it is evident that the

conditions surrounding and affecting the young insect at hatching

differ widely. It is impossible to treat here of all. As an illus-

trative example let us select a typical Locust or "Grasshopper"

Fio. 18.—Egg-mass of Locust; enlarged.

from above. (After Riley.)

a, from the side, in burrow; b, from beneath; c,

which has been thoroughly studied, such as the Rocky Mountain

Locust (Melanoplus spretus) a near relative and regarded by some

as a variety of our common Lesser Locust {M. ?». atla7iis) . In this

species the female excavates by means of her ovipositor a cavity

an inch or more deep in firm, rather dry soil. Having reached a

depth governed by the length of the abdomen when extended to

its utmost, the Locust lays the eggs one by one in an ovoid mass,

accompanied by a quantity of frothy mucous fluid which soon

hardens, binding them together and to some extent protecting

them from injury by moisture. These masses or 'pods' contain

from 25 to 35 eggs each and several are laid by each female, at

intervals of a few days. The upper end of the mass terminates

in a smaller neck of the frothy material, which fills the cavity to
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the surface of the grouiul. This providi^s ;iii easily excavated

pathway by which the tender, newly hatched larvae can struggle

to the surface.

The eggs are cylimlrical, tapering to rounded ends, and a little

curved, the concave side being ventral in position. I'hey are

arranged in the mass with a considerable degree of regularity in

about four longitudinal rows, and are placed somewhat oblitjuely,

the head end of the embrj'o being highest and nearest the path-

way of escape. At hatching-time the weakened egg-shell bursts

under the struggles of the enclosed larva, and splits along the

ventral side. The larva (or nymph), enclosed in a thin pellicle

(amnion), works its way out of the egg-shell by a series of undula-

tory movements, and along the pathway provided by the neck of

the egg-pod, which offers but little resistance, or even directly

through the earth if not too firm, upward to the surface of the

ground. Here the pellicle is quickly ruptured bj'' its struggles,

cast off, and left behind as a white, crumpled shred of tissue which

has served as a protection during the escape of the larva from

the soil.

The newly hatched insect is pale and colorless but soon darkens,

becoming mottled with gray and brown. It differs from the

parent in size, in the total lack of wings, and somewhat in the

proportions of the head and body, but is at once distinguishable

as a Locust. Its growth to the adult state is accomplished bj^ a

'series of steps or stages during which it feeds voraciously. These

stages are separated by periodic molts of the chitinous exoskele-

ton which is too inelastic to permit of growth and must be got

rid of. At the time of molting, it increases rapidly in size before

the body-wall becomes rigid. At each molt there is also a decided

increase in the size of the developing wings and tegmina. The
size and form of these serve admirably to distinguish the various

stages, of which there are five, the series closing with the sixth

stage or adult form, which the insect retains till death.

In the first stage not even the rudiments of tegmina and wings

can be seen. After the first molt a slight enlargement of the

posterior ventral angles of the mesonotum and metanotum may
be noticed. This increases with the second molt so that a con-

siderable prolongation downward and backward of these angles is

evident in the third stage. In the fourth stage the rudiments of
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both tegmina and wings are unmistakable, the latter as somewhat
triangular pads, upraised, with the anterior margin of the wing
dorsal in position, and enclosing between them and the sides of

r,J^\
19--Development of Red-legged Locust (Melanoplus femur-mbrum) showing fivenymph stages and growth of wings. (After Packard.)
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the body tho narrow winp-covors lo bo. In llio fifth stage tlie

body of tlic young is about as large a.s that of the adult, and

the wing and tegniinal pads are conspicuous and nearly as long

as the pronotum. They are still reversed in position, that is, the

wing-pads overlie the tegniina, furnishing a ready means of dis-

tinguishing an innnature winged Locust, Grasshopper, or Cricket

from an adult short-winged species.

With the next molt (fifth) the wings and tegniina develop

fully, if ever; the insect becomes sexually mature, and the activ-

ities associated only with adult life (stridulation, mating, ovi-

posit ion) begin.

It will be evident from this account that there is no quiescent

non-feeding pupal stage in the life history of these insects, and
no great change, transformation in form, or metamorphosis, such

as characterizes the development of a butterfly, beetle, wasp, or

fly. However, insects of this order in the stage preceding the

adult, with conspicuous wing-pads, are often referred to, espe-

ciallj' in the older literature, as pupae. A modern term, applica-

ble to all stages of the young of those insects exhibiting a direct

development with no quiescent pupal stage, is nymph. This may.
be used for all stages of young Orthoptera.

The final molt in passing from the fifth nymph stage to the

adult condition, with the acquisition of fullj^ developed wings and
tegmina, is of special interest and may be readil}" seen by catching

young examples and watching them in captivity. When about

to molt the nymph takes its place on some weed, grass-stem, or

suitable object, usually head downward and held in position by
the hind feet, with the shanks doubled upon the thighs. Shortly,

the skin splits open in the dorsal mid-hne and from the rent

slowly emerges the head and thorax, presently the antennae,

front and middle legs, and at length the abdomen and long hind

legs, the shanks of the latter being drawn, while in a soft and
pliable condition, past the bent hind knees. This accomplished,

the pale and flabby creature turns around, climbs up on its cast-off

skin, and rests while the pendant wings expand and the w^hole

body stiffens and gains strength. The act of molting requires

from half an hour to an hour, and the subsequent drying and
hardening process a hke amount of time. It is said to take place

most often in the warm and moist hours of the morning. The
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cast-off skins (exuviae) are common objects in grassy fields in

midsummer, looking like pale ghosts of Grasshoppers, the sides

of the mid-dorsal rent through which the adult escaped having

closed nearly to their original position.

The primal need of the young Locust is food; its principal

activity is eating. Its function in the scheme of Nature is to

convert the grass and herbage of the fields into animal tissue.

During or at the end of its part in this process it is likely in turn

to serve as food for other organisms, either higher or lower in the

scale of existence (see Enemies).

The process of food-getting is carried on continually during

suitable weather, with brief periods for rest, molting, and perpetu-

ation of the species, from birth to death. Some species are

particular in diet but most of them are general feeders, insistent

on quantity rather than quality, and eating the foliage of a wide

variety of plants. Water is secured in part from the plant tissue

consumed, but also in additional amounts, if needed, from dew
and rain-drops. Like other New Englanders our resident Orthop-

tera are at the mercy of the weather and perforce must adapt

themselves to its vagaries. As a group they relish heat, and a

majority prefer drought to dampness, preferences which they

exhibit by certain readily observable habits.

In early spring when nights are cold and the ground, sun-

warmed during the day, gives out stored heat at night, over-win-

tering species like the Green-striped, Spring Yellow-wing, and

Coral-wing Locusts creep for warmth and protection during the

cold night hours beneath tufts of grass, fallen leaves, or into

crevices of the ear]Ji. In late summer, in salt-marshes and

other wet places, I have seen hundreds of young Red-legged

Locusts gathered to spend the night on the stems of grasses and

other plants a foot or more above the wet and cold ground. At

all times of the year they sun themselves when opportunity offers,

but particularly after rain or near the end of the season. On
Block Island, ten miles at sea, I once saw them massed in clusters

on the sunset side of stone-walls and fences, basking in the

declining rays while the air grew chill. In this way the warmth

stored during the day in the blocks of stone was utilized by them

to pass the night in greater comfort.

When breeding-places become over-populated and food fails,
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the j'oung are forced by luinjier to travel outward in search of

fresh supphes. As numerous and irresistible as a conquering

army they march onward, devouring everything edible. Even
growing shoots and the tender bark of trees and shrubs are eaten,

and the weather-beaten fibers on the surface of boards, fences,

and buildings are scraped off by their horny jaws, exposing the

new, solid wood. Under such circumstances a migratory instinct

develops in some species, even in the wingless young, and they

press onward blindly, plunging recklessly into streams, where

they form masses of struggling insects clambering over and over

each other as they are swept downward by the current to be

drowned, eaten by fishes, or perchance to be cast ashore on either

bank and continue their depredations. On reaching maturity,

they gather in swarms which darken the air and migrate for

hundreds of miles, carrying destruction to the districts they

invade and becoming one of the scourges of the earth. Singu-

larly enough, the young which hatch from the eggs laid in the

ravaged territory, which is often unsuited for permanent occu-

pancy by the species by reason of climatic conditions, are said to

show a tendency to make a return migration in the direction of

the land of their progenitors.

A vivid picture of a serious outbreak here in New England in

the early part of the last century is on record and is quoted on

pages 265.

Courtship.

Arrived at maturity, activities connected simply with the wel-

fare of the individual become subordinated to those concerned

with the perpetuation of the race. Flight is now possible for

most species, at least for the males, and they seek the presence

of the other sex, often traveling far in the search. Noctur-

nal species frequently respond to the attraction of artificial

lights; winged Roaches, Crickets, and Pygmy Locusts occasion-

ally come in swarms to street lamps and brilliantly lighted win-

dows, in some cases undoubtedly flying for miles. At this time

also special evolutions during flight are characteristic of many
Band-winged Locusts (Oedipodinae) ; the so-called courtship

dance of the Carolina Locust is perhaps best known. This I

have often seen and I can fully subscribe to the statements in
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the following graphic description by Townsend, as quoted, with

subjoined comment, by Scudder (23d Rept. Ent. Soc. Ontario,

1892, p. 77) :—

"On the 14th of August last, in the afternoon, I saw one of this

species fly up from the drj'^ parched grass, and remain nearly

stationary about two feet in the air for some time, by means of a

rapid beating of the wings. Presently it flew back to the ground.

In a few minutes another one, which had witnessed the perform-

ance at a short distance, flew quickly over and alighted by the

side of the performer. They ran by each other several times,

occasionally touching each other, but did not make any other

manifestations, and finally the last one flew away, leaving the

other motionless in the withered grass. Though it is probable

that the females are attracted by these performances of the males,

and that the males vie with each other in their exhibitions, still I

think that the two just spoken of were both males, and were

disposed to fight from a feeling of rivalry, the one that flew off

having been beaten.

" On the 24th of the month I noticed the same thing over again.

An individual performed three times in succession, and then

another alighted on the ground by its side; they ran by each other

several times, apparently clasping, probably in conflict, for I am
quite sure 'that they were both males. At last one of them flew

away, and the other soon after renewed the performing. I regret

to say that I did not capture specimens to ascertain the sex; but,

judging from size, I do not think I have seen any but the males

taking active part in the aerial exhibitions. In going through

with the performance they rise at first generally about three or

four feet, making a light purring or beating sound, and then,

rising higher, change the motion of the wings, when a curious,

sharp, see-sawing sound is produced. Some rise even higher

than six feet in the last act; others rise only one or two feet. Of

course some excel others in the beauty and ease with which they

accomplish the feat; many do not remain in just the same place

while hovering, but vary, falling or jerking about while endeavor-

ing to keep the same point in the air. I am of the opinion that the

females are sensitive to the grace with which this is performed."

—(Townsend).
" I have repeatedly witnessed this ascent from a single spot, and



MORSE: ORTIIOPTKRA OF NEW EXCILAND. 235

hovering thereover so well described above, during which an

interrupted crackhng sound is produced, evidently at will, with

particular movements of the wings, but the sound is a niulllcd

one, though decidedly louder and sharper than that heard during

its ordinary flight. I have seen it rise to a height of ten feet,

particularly when in face of a bank, and it often remains a con-

siderable time in the air nearly stationary or moving slightlj' up

and down."— (S. H. S.)

This account brings us logically to a consideration of the sub-

ject of the noises made by these insects, their purpose and place in

Nature, and the methods by which they are produced, a subject

of more than usual popular interest.

The Songs of Grasshoppers and Crickets.

"I have reflected \\ith surprise on the diversity of the means for producing

music with insects, and still more with birds. We thus get a high idea of the

importance of song in the animal kingdom."

—

Darwin.

In spring-time the fields and woods resound to the voices of

amphibians,—frogs, toads, and their like,—sitting up to their

necks in ice-water it may be, but jingling, croaking, or trilling

merrily, nevertheless, telling us that Nature has again set free

the streams and ponds; and to the songs of birds also, which

thrill us even more with the kindred sympathies and emotions

which we share with them at nest-building time.

In midsummer the songs of these children of Nature gradually

die out and are replaced by others of different origin—insect

voices—to which the golden days of autumn slip b}' as to an

unceasing accompaniment. Night and day shifts of performers,

with talent diversified according to the locality and the environ-

ment, provide a constant undertone of varied sounds,—sounds

which are appreciated by but few and scarcely noticed by the

many human creatures to whom, next to the insects' mates, they

should most strongly appeal.

" It sounds like fall," is a remark frequently heard in the latter

days of August; but exactly why is scarcely given a thought.

Beyond a general but vague impression that Crickets are in some
way responsible, few hearers have any idea of the variety of
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musicians, of their melodies, or of the methods by which they are

produced. Indeed, some human ears are normally unable to

perceive the exceedingly tenuous sounds produced by many of

these insects.

When the warm twiUght falls in late August or September,

hushing the noises of daylight, everyone becomes aware of insist-

ent murmurs from thicket and copse. Scarcely less numerous in

favorable localities, though less noticed owing to the greater

variety of distractions, are those of the day-time, voices which

are often submerged in the volume of other sound. In the fields,

the sunny autumn days are enlivened less by the plaintive calls

of southward-flying birds than by the constant chirping, buzz,

and rattle of myriads of insignificant creatures filled for a brief

period with the literal sunshine of life and making music their

steadfast pursuit.

Then, the rambler's steps are accompanied by the notes of

humble little creatures into whose haunts he has unwittingly

intruded; and if he is keen to learn the why and wherefore of

Nature's ways, he discovers that the minor-keyed music of autumn

days and nights is sounded on the miniature violins of Crickets,

Grasshoppers, Katydids, and Locusts. For it is to this lowly

type of life that we are indebted for the vocalization of the spirit

of the dying year; an expression of joy to them, it may be, but to

us a prophecy of the end. In poetry and in prose many passages

attest the important part their music plays to sensitive minds in

expressing the heyday of midsummer life and the undefinable

melancholy of autumn. The influence of these sounds upon the

human mind varies with the individual, with the season, and with

the song. And the song of the same singer varies likewise. It

may be filled with the throbbing intensity of summer,—a pas-

sionate call of life and love at the height of activity of the insect,

—

or a feeble note of cheer to comrade mates and minstrels before

passing into the oblivion of winter. The relation of these songs

to human life lies more properly, however, in the field of the

student of human psychology. It is our wish to learn how the

sounds are produced and their significance in the life of the insect.

Insects produce sound in a variety of ways. The motion of

the wings causes whispering, rustling, buzzing, or humming

sounds, varying largely with the speed of movement. This is
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characteristic of most flying species hut is not to l)c regarded as

purposeful sound production. Soiiietinies a liitfh-pitclied piping

note is sounded by bees and Hies by the vibration of nu'nil)ranes

at the openings of the spiracles when acted on by a current of

air,—a type of sound thus akin to our own voices. The cicada

produces his shrill erc-ing or buzzing notes by vibrating a tense

membrane by means of powerful muscles working on the prin-

ciple of tlie ' devil's fiddle.

'

In by far the larger proportion of cases, however, insect sounds

are produced by stridulation, a rubbing of one part of the body

on another. As might be expected in creatures of such varied

and complicated structure there are wide differences in the

details of its production with reference to the parts of the body

involved, and in the quality of the sound produced.

Among our New England Orthoptera sound is produced, as a

rule, only by the adult male, though the female sometimes makes

it in lesser degree. Since both sexes are eciuipped with auditory

organs and respond to the sound produced, it is presumably use-

ful as a means of communication, and especially of attraction of

the female by the male. Males often stridulate, however, appar-

ently in rivalry, in play, or from the mere joy of living, after pair-

ing has been completed; and occasionally the sound produced is

used defensively when attacked, e. g., in the cases of the Katy-

did {Pterophylla camellifolia) and the southern Lubber Grass-

hopper (Rhomalea) which respectively squawk and hiss when

touched or about to be seized.

The chief methods of sound production among Orthoptera are

three in number: 1st, by rubbing certain parts of the bases of the

wing-covers together,—this is the method used by the Crickets,

Katydids, and Long-horned Grasshoppers; 2d, by rubbing the

hind thighs against the closed wing-covers,—this is done by some

kinds of Locusts; 3d, by beating the wing-covers with the front

edge of the wings while flying,—this method also is characteristic

of some kinds of Locusts, the Oedipodinae particularly, and in

many cases the two latter methods are used by the same insect.

It is not unlikely that marked variations of these, or even

additional methods, are employed in some cases by our

New England species, as is known to be true of some exotic

Orthoptera.
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First Method.—If the wing-cover of a male of our common large

Field-cricket (Gryllus) be examined from above there will be

noticed near the base a strong, depressed transverse vein. On
the under surface of the wing-cover the vein projects as a con-

spicuous raised bar and bears a continuous row of very fine,

transverse, file-like, sharp-pointed teeth projecting downward
and inward (toward median line). At the end of the vein,

between it and the inner margin of the wing-cover, is a tuft of

short hairs; in front of these (nearer the base) is a crescentic

transparent spot whose outer edge is faintly concave, forms a

20 • 21

Fig. 20.—Portion of tegmen of Broad-winged Tree-cricket (Oecanthus latipennis), showing
file (_A) and scraper (B) used in sound production. (After Fulton.)

Fig. 21.—Stridulating teeth on tegmen of House Cricket {Gryllus domesticus) . (After

Landois.)

part of the inner edge of the wing-cover, and is slightly browned
by a heavier deposit of chitin or pigment. This edge forms a

sharp scraper which rasps on the teeth of the underside of the

other wing-cover, setting both tegmina into vibration and pro-

ducing the characteristic chirp. Usually the right tegmen over-

laps the left, but each bears a file and scraper and they can

perhaps be used interchangeably in stridulation,—or possibly

there are right- and left-handed Crickets! In the Bush-katydids

(Scudderia) the left tegmen overlaps the right, its scraper is

apparently lacking, and the file on its under surface is much
better developed than on the right tegmen. The file with its

row of teeth may be readily seen under the compound microscope

in surface view, and the teeth show especially well when mounted
in profile. When about to stridulate, the Cricket elevates the
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teginina to a high angle with the body, adjusts them at an angle

with each other in position to bring the sciapcr to bear on the

file, and sounds his call.

Second Method.—If the iiiiul thigh of a male of almost any
of our Acritline (Tryxaline) Locusts (excei)t Mccostdfius) be ex-

aminetl, there will be noticetl on the basal half of the inner side

a prominent ridge and projecting from it a row of very fine,

short, erect, peg-like teeth, developed, it is probable, from mod-
ified hairs. These are usually more thickly set toward the base

of the femur, and sometimes are scatteringly placed toward the

end of the row. They vary much in number with the species,

sometimes forming a long, close-set series as in Pseudopomala,

sometimes a short and irregular one. They are present in the

female of Chloealtis cotisperm in a less developed condition,

—

at least in some individuals.

When the femora are raised vertically and at the same time

pressed inward, these teeth rub against certain prominent veins

of the wing-covers and cause them to vibrate, producing a faint

scritching sound, sometimes loud enough to be heard at a dis-

tance of several feet. In Mecostethus and most Oedipodinae

these peg-like teeth are absent from the hind femora but their

place is taken by tooth-like prominences borne on the tegminal

veins, especially on one (mediastinal) which is undeveloped in

most of the Tryxaline series of Locusts. The call of Mecostethus

gracilis, in which they are exceptionally well developed, is audible

at a distance of fifty feet or more.

Third Method.—In addition to the foregoing, the Oedipodinae

usually have the ability to make distinct crepitating, rattling,

or even snapping sounds during flight. Just how these are pro-

duced is perhaps open to question. They are generally said to

be due to rapid blows on the tegmina by the stiff front margin of

the wings. Several possibilities have been suggested and it

still remains for some ingenious person to determine the exact

procedure. So loud is the noise produced in this way by some

species in the Far West that it may be heard at a distance of a

quarter of a mile. The Broad-winged or Snapping Locust, the

most skilled in this method of any New England species, is able

to sound either a continuous rattle or separate loud snaps or

clacks at will, while in flight or during airy evolutions given in
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rivalry with his male companions. (See p. 234, Courtship of the

Carolina Locust.)

It is evident that in all of these methods the sound is produced

by vibrations of the tegmina set up by the friction of the hind

femora or impact of the wings. Sometimes the tegmina serve

not only as sounding-boards but also by great concavity of shape

form a resonating chamber, as in the Katydid (Pterophylla)

.

Stridulation while at rest may be readily witnessed in the field

by using due caution in approach, and artificial light by night

(of which the insects seem not to be afraid). They are sensitive

to sudden movements and to the jar of footfalls, etc. If startled

they may often be induced to recommence their song by the judi-

cious use of a file and a quill or similar contrivance for imitating

the sounds, approaching more closely after confidence has been

restored. Or they may be watched at ease by capturing several

of both sexes and keeping them in captivity with a supply of food

and water. Single males perform well at times but the stimulus

of companionship is usually productive of greater activity.

A word of caution may not be amiss. When making observa-

tions it is important to be absolutely sure of the identity of the

insect musician (many errors are embalmed even in scientific

literature), and to consider carefully the acoustic conditions of

the spot where the sound is produced,—the song of the same

Tree-cricket trilling high in air above one's head sounds faint

and far away compared with its effect when given close to the

ground and reflected toward the listener by an amphitheater of

bushes. But it is an interesting pastime to follow in warm
autumn days and the acquaintance of these little minstrels is

well worth the effort necessary to secure it.

The followdng papers on the subject of stridulation will be

found helpful and suggestive, those by Scudder being the earliest

in point of publication, Allard's the latest. In addition, many
notes will be found in the writings of Davis, Fulton, Rehn and

Hebard, and others on particular groups or species.

Allard, H. a.—"Musical Crickets and Locusts in north Georgia." Proc.

Ent. Soc. Wash., vol. 12, p. 32-43 (1910).

"Some New England Orthoptera observed in late October." Ent. News,

vol. 21, p. .352-357 (1910).

" Stridulations of some Katydids." Proc. Biol. Soc. Wash., vol. 23, p.

3.5-40 (1910).
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"Stridulations of some Conc-hcadt'd CJraashopjMjrs." I'roc. Ent. Soe.

Wsush., vol. 12, p. 121-124 (1910).

"Musical habits of some New Englaiul Ortlioptcra in ScptciiilKT." Eiit.

News, vol. 22. p. 2.S-39 (1911).

"Xiphidiun striilulations." Proc. Ent. Soc. Wash., vol. V.i, p. .S4-.S7

(1911).

Morse, A. P.
—"Some notes on Locust stridulation." Jourii. N. V. Ent.

Soc, vol. 4, p. 16-20 (1890).

SciDDER, S. H.—"The songs of the Gras.shoppers." Aiuer. Nat., vol. 2, [).

113-120 (1868).

"Notes on the stridulation of some New England Orthoi)tera." Proc.

Boston Soc. Nat. Hist., vol. 11, p. 3-8 (1868).

"The .songs of our Grasshoppers and Crickets." 23d Ann. Rept. Ent.

Soc. Ontario, p. 62-78 (1892).

" Many kyndes of voyces are in the world, ande none off them without sig-

ni6cation."

—

Tyxdall's transl., 1 Cor. xiv: 10.

COLORATIOX OF OrTHOPTERA.

Color, as used by the biologist, refers to a single hue. Rel-

atively few animals exhibit one color only; most of them, insects

as well as others, bear a more or less definite pattern, arrange-

ment, or combination of colors and the entire combination is

referred to as their coloration.

The colors of insects are divided into three classes : 1 , structural,

or physical, caused by reflection or refraction of light rays by the

structure of the parts exhibiting them; 2, pigmental, or chemical,

due to the composition of certain internal substances on which the

color depends, termed pigments; and 3, combination, or physico-

chemical, colors produced by a combination of both means. The
Orthoptera present examples of all three classes of colors; their

general coloration, however, is mainly dependent on those of the

second and third classes.

Structural colors are often well shown by iridescence of the

wing-membranes in clear-winged species, notably the Acrydiinae

(Tettiginae), some of the Melanopli, and Meadow-grasshoppers.

They are here due to interference effects of the light rays from

the two very thin, closely placed membranes which make up
the wing surface. Violet, blue, silvery white, and green are

often structural colors, but white and green pigments are also

common.
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The majority of the colors exhibited by Orthoptera are pig-

mentary in character. They He in the outer (cuticula) or inner

(hypodermis) layer of the integument, or in both, and affect

each other. The development of the pigment depends in part

on exposure to light and oxygen, as shown by the gradual darken-

ing of a newly molted insect. Sometimes the cells of the hypo-

dermis contain colored granules or oil drops which give red, white,

or yellow effects from the exterior; sometimes they contain

diffused chlorophyll (green) or xanthophyll (yellow) pigment

derived from the food plant. Some pigments are known to be

excretory products.

Colors which resemble the usual background are said to be

sympathetic; others, non-sympathetic. Good examples of

sympathetic coloration are shown by the green and the brown

phases of the Bicolored Locust (Dichromorpha viridis) and Green-

striped Locust (Chortophaga viridifasciata) , the green resembling

the hue of living, the brown that of dead vegetation of the fields

in which they live and against which they are seen. In the

Salt-marsh Locust (Orphulella olivacea) an olive tint is devel-

oped in both phases harmonizing with that of the salt-marsh

vegetation.

The Orthoptera as a whole have received less investigation as

regards color than some of the more brilliantly clad insects, and

only certain elementary and general statements can be made
regarding them. The usual brown or black hue of Earwigs,

Roaches, terrestrial Crickets, and Cave-crickets probably has no

especial biological significance. It is a color generally developed

in chitin (the chief element of the body-wall) after exposure to

light and air. In habits these Orthoptera are typically nocturnal

and live in burrows, crevices, or cavities; these colors suit the

circumstances well and are protective to a considerable degree,

but probably should not be classed as purely sympathetic.

The coloration of Walking-sticks, Tree-crickets, Katydids,

Cone-heads, and Meadows-grasshoppers is obviously sympa-

thetic and protective. They are exposed during the day when
their foes are most active, and their coloring protects them from

observation among the green leaves or the gray and brown twigs

of their haunts. Probably that of the Shield-backed Grass-

hoppers (Atlanticus) also, though differing widely, should be
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regarded as sympathetic, since these creatiin's, though chiefly

nocturnal, often live anionp; brown fallen leaves.

The Locusts (Acrididae) present a wide variety of hues and

require consideration more at length. With reference to colora-

tion, a Locust presents three classes of surface: 1st, the ventral

part of the body next its support of earth or plant,—this is

shielded to a great extent from external influences such as the

action of light and the observation of birds and other enemies;

2d, those parts continuall}' exposed, day and night, at rest and

in action, to light and observation, comprising the dorsal, lateral,

anterior and posterior surfaces; 3d, those parts exposed only

occasionally, and usually for brief periods only, during attack,

courtship, or other exciting circumstances, or while in rapid

motion, comprising the wings, hind tibiae, inner and under sides

of the hind femora, and sides of the base of the abdomen.

The coloration of each of these surfaces needs to be studied in

correlation with that of the others and with direct observations

on the habits and distribution of the insects in the field. That of

the first class of surfaces (ventral part of the body) has re-

ceived scant attention, much less than it deserves. A very large

proportion of animals, Locusts among them, exhibit the phenom-
enon of "counter-shading." In this type of coloration the ven-

tral side of the body is paler and less varied in tint than the dorsal,

and this paleness serves to offset the intensity of light received

from above and efface the solidity of the animal through diminu-

tion of the shadow due to its roundness. The paleness is due
primarily to lack of exposure to light and consequent slight devel-

opment of pigment on that part of the body; it is secondarily

protective in function as it helps in the majority of vertebrates

and many invertebrates to obliterate the form of the body.

^Yhile most Locusts exhibit counter-shading in some measure,

there are a few conspicuous exceptions in New England, partic-

ularly^ the species of Arpkia, and to a less extent Encoptolophus,

in which the ventral surface is black or very dark. Possibly

this is to be explained by the form of the body of a Locust as

contrasted -^-ith that of most vertebrates,—triangular in vertical

cross-section, the base placed on the ground,—and the habit
which these insects have of resting directly on a dark soil, thereby
effectively shutting off hght from below or beyond, which would
bring them into relief.
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The coloration of the second class of surfaces (dorsal, lateral,

etc.) is, with few exceptions, highly' sympathetic in character,

harmonizing with or resembling very closely, often to a marvelous

degree, the background of the insect's environment. Earth

tints, rock and sand textures, the infinitely varied browns, greens,

and grays of living and dead vegetation, yellow, orange, rose, and

silvery white are all represented in spots and streaks, the effect

being to merge the insect indistinguishably into its background

while at rest, thus shielding it in a very high degree from the

observation of its foes. These colors are of great protective

value at the present time, natural selection continually acting to

preserve and perfect them, but though highly protective in char-

acter, they are without doubt primarily due to physiological

processes and influences as yet imperfectly understood.

This type of coloration is admirably illustrated among New
England species by the Seaside Locust and Sand Locust which

live on sandy backgrounds, the Snapping and the Ledge-loving

Locusts on rock habitats, the Coral-winged and^the Clear-winged

Locusts in fields; and in the plant-perching species the Pine-

tree Locust with its background of lichened pine bark, the Red-

legged and the Two-striped Locusts among the yellowish green

of herbage, and other species of Melanophis,—M. mancus, M.

fasciatus, etc.,—whose darker tints resemble those of fallen leaves

from the Vaccinium thickets amid which they live.

One who has not watched these creatures out of doors can

appreciate to but a slight degree the effectiveness of sympathetic

coloring as a means of concealment. Let him but try to pick out

from its background immobile grass-green Cone-head, leaf-

brown Shield-backed Grasshopper, or any of the Locusts just

mentioned, and he will realize as never before the importance to

the defenceless insect of Mother Nature's protective mantle of

invisibility.

The colors of the third class of surfaces (parts exposed occasion-

ally), are on the contrary, in many cases non-sympathetic in

character to a high degree; they are often bright and strongly

contrasted, striking in effect and at times exceedingly conspic-

uous. This is very generally the case among the North American

Oedipodinae and certain Locustinae (Acridinae), and is well

illustrated among our New England Locusts b}' the species of
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Arphia, Dissosteira, Scirieticn, Spharogeynon, Pardalophora, iind

Circotettix. What is the function, tho sifrnificanco of tlioso colors,

in these hidden phices, seen only in flight or Avhen especially

displayed? Let us consider the color of the wings first.

Some authors have explained the presence of striking colors

and patterns on the wings of Orthoptera, which are concealed

when at rest, as due to what they term 'contrast-mimicry' and

primarily of value as a means of dazzling or confusing a pursuer

by their suililen appearance and disappearance during flight and

at its termination. In North American species at least these

colors are usually exposed continuously during flight, though

disappearing abruptly at its clo.se. However, such an explana-

tion is a needless tax upon the imagination. There is a much
simpler one which is almost forced upon the mind of the stroller

in the fields, and which may be readily observed by taking a

favorable position in a station thickly populated with adult

Trimerotropis, Arphia, Spharagemon, and other similarly orna-

mented Oedipodinae.

The flight of one of these Locusts attracts attention not alone

by its display of color but by its crackling character; the con-

spicuous wing colors, red, yellow, or black, often in strong con-

trast, render its flight easy to follow, as it is very frequently

followed, by others, which drop to the ground in close proximity

to it. There can be no doubt in the mind of one who has watched

these actions repeated over and over again, of the value of these

colors as a means of signaling, of attracting attention, and thereby

effecting or maintaining communication between the sexes or the

individuals of a community. These wing colors are also fre-

quently displayed during courtship, while the insect is at rest

upon the ground or a suitable perch, and even when attacked by

enemies, as I have observed in some instances.

The colors of the hind tibiae and inner sides of the hind femora,

though often bright, are too limited in extent of surface to be of

use as a signal during flight. They are entirely hidden when the

insect is at rest, but come into view while it is walking and during

the stridulator}^ movements of the hind legs which most Acrididae

practice in mating-time. These conspicuous non-sympathetic

colors and markings, displayed only at such times, seem to possess,

therefore, a special significance in relation to this period in the
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life history of the insect. The wing and tibial colors differ much,

not only specifically but also individually in the same species,

frequently varying, on the tibiae, from clear yellow to red, some-

times deeply infuscated, or from red through yellow and greenish

to deep blue ; on the wings from pinkish red to yellow and j^ellow-

ish white. From numerous observations a blue color of the wings

and hind tibiae seems to be associated with a certain degree of

aridity of climate, a red color with humidity. Probably addi-

tional factors are involved.

Since all Locusts are single-brooded in New England there is

not the opportunity to develop seasonal phases of coloration,

such as frequently occur in butterflies. The nearest approach to

anything of the sort is the gradual deepening of tint which takes

place during life. This is shown well in old individuals of the

Green-striped Locust taken late in the season, particularly of the

brown phase, the paler brown tints of the spring having become

much darker, even nearly fuscous in places. This effect is

doubtless due to a gradual development or deposit of pigment in

the cuticular layer with long exposure to light, a phenomenon of

age rather than of season. There is probably also a difference of

tint in the wings of the Sand Locust during the life of the individ-

ual due to a similar increase of yellow or red pigment, but this

needs to be investigated. The effect of exposure to low tempera-

ture might be called a seasonal phase of coloration. It is shown

by Melanoplus luridus and M. femur-ruhrum after several heavy

frosts late in the fall; examples taken then exhibit a general

duskiness of coloring decidedly at variance with the clear yellow

and green tints seen early in the season.

Though individuals of certain species vary enormously in

depth of hue, few examples of true albinism or melanism are

known ; the most striking one which I ever saw was a melanistic

example of Paroxya davuliger in which the usual clear yellow

and olive tints were supplanted by a greenish black with an

oily lustre. "White" Crickets and Cockroaches are of course

simply recently molted individuals. Black specimens of the

Swamp Locust {Paroxya davuliger) have been captured, and a

black form of the Differential Locust {Melanoplus differentialis)

is locally common in the West. In the South the Lubber Grass-

hopper {Rhomalea) is represented in part of its range by a form

almost wholly deep black.
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Pink Katydids of the genus Ambhjcorypha are aiiudifi; the most

striking of insect freaks. Sev( rul examples have been eaptured,

from Ma.ssacluisetts to Indiana, and attempts have been made
to breed from them, as yet with unsatisfactory results. The pink

color appears at an early age and persists throughout life. It is

probably due to a phy.siologieal peculiarity of the individual, the

normal green coloring being acted on chemically by some reagent

developed in the body of the insect.^

Dichromatism, the occurrence of two color |)hases in the same
species, is frequent in Locusts and not uncommon in some Grass-

hoppers. Typical ca.ses are those of the Green-striped and

Bicolored Locusts, in which both sexes may be either l)rown of

varying shades, or green with or without a small amount of

brown. In the former species green females and brown males are

the rule, and in some parts of the countrj' green males are said

to be almost unknown. A possible explanation may be that this

species matures in April, at the time the face of the fields changes

from the faded browns and grays of winter to the verdurous

green of spring-time, that both colors are equally protective, and

that males usually mature a little earlier than females. There

would therefore be a tendency for a larger proportion of males to

be subjected to the influence of brown backgrounds as compared

with females, and perhaps in time this character would become
inherited by the male sex. On the contrary, Dr. Whiting's exper-

iments (see p. 249) seem to indicate that temperature is more
important than light or humidity in its influence on color. He
is inclined to think that the color difference in Chortophaga,

between green and brown at any rate, is strictly genetic and

physiological, and does not depend upon light or color of environ-

ment. Another experimenter thinks the case is different in certain

other genera. The whole matter needs research. The Sword-

bearer {Xeoco)iocephalus ensiger) and its congeners are frequently

brown, cases perhaps analogous to that of the pink Katydid,

though it may be pointed out that brown is equally as protective

as the normal green.

The presence of an olivaceous suffusion in both phases of the

Salt-marsh Locust has already been alluded to. The Salt-

1 Hancock, J. L. "Pink Katydids and the inheritance of pink coloration."

Ent. News, vol. 27, p. 70-82, 1916.
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marsh Grasshopper (Conocephalus spartinae) and the Dusky-
faced Grasshopper (Orchelimum concinnum) also exhibit, besides

the green form, another of dingy brown. The significance of this

coloring in association with a salt-marsh habitat, whether phys-

iological or chemical, remains to be learned.

Whatever the biological significance of the color, coloration,

and markings of our Orthoptera may be, it is certain that in

many of our species of Locusts it is very variable, so much so as to

be practicallj^ worthless as a diagnostic character. Sometimes

it seems to be connected with the local hue of the background,

yet often it is entirely independent of it. Not only are two

typical color phases (brown and green) exhibited by the Spotted-

winged and Pasture Locusts (Orphulella pelidna and 0. speciosa),

but both show much difference in intensity of hue and these

colors are encroached upon to various degrees by black markings,

while a conspicuous rose-tinted variation combines with either.

The result is that rose-red, rusty, brown, green, and black pat-

terns make an almost endless number of color varieties. The
Marbled Locust (Scirtetica marmorata) in its pale phase is green-

ish white mottled with black; the larger proportion of individuals,

however, are more or less suffused and rather heavily marked with

hematite red, a peculiar tint exactly matching the soft dull hue

of weathered pitch-pine bark, which is an abundant material in

the usual habitat of the insect on pine-clad sandy barrens.

Occasionally this hue deepens to a rich wine red. The coloration

of this insect thus unites in varying proportions the hues of its

backgrounds when at rest,—the pale tints of the exposed rain-

washed sand and greenish white Cladonia lichens, and the dark

hues of pine bark and decaying fragments of wood,—and renders it

inconspicuous. Much the same variety of coloring is presented

by a Locust of widely different structure but often inhabiting the

same situations

—

Melanoplus fasciatus.

Black, yellow, and reddish phases are noticeable in the Carolina

Locust and in lesser degree in the Two-striped Locust. These

occur apparently irrespective of environmental color and are due

to varying proportions of pigment of these colors. The body of

the Rusty or Leather-colored Locust varies widely in the same

locality from a j^ellowish or olive green to the normal rusty red of

the tegmina. The dorsal region of the head and pronotum of
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Melanoplus m. atlanis and M . fetnur-rubrum is occasionally rose

red. Scarcely a species can be named that does not present

notable color variations, sufficient to make color in itself often

of but inconsequential value in characterizing species, yet in

other cases it may i)e extremely useful. The pattern of colora-

tion due to markings, however, is often of great service; but

structure is the only safe guide in discriminating species.

Color Determination i.\ the Green-striped Locust,

Chortophaga viridifasciata.

Bv Dr. Phineas W. Whiting.

Two color phases of Chortophaga viridifasciata are generally

recognized,—a green and a brown. The greens are called

variety inrginiana and the browns, infuscata. Intermediates

occur but are relatively scarce. The greens grade into purple

and rarely purple marks occur on brown individuals. The
browns vary from very dark brown to buff. IMales are usually

brown but occasionally a green male may be taken. Among the

females browns and greens occur in variable percentages.

It was at first thought that these color differences might be due

to mendelizing factors correlated in some way with sex. Accord-

ingly matings were made at the Bussey Institution during the

summer of 1913. Green was mated to green, brown to brown,

brown male to green female, and green male to brown female.

Without exception the nymphs produced were brown and re-

mained brown throughout life. Green nymphs were taken in the

field and reared in the insectary. They became Vjrown after

ecdysis. Conditions were hot and dry. Other nymphs were

taken and kept in cooler, damper places. The greens under

these conditions usually remained green, only occasionally turn-

ing brown. The brown, with the exception of two doubtful cases,

remained brown.

At the Zoological Laboratory of the University of Pennsyl-

vania experiments were performed during the spring of 1915

under more carefully controlled conditions. At a constant tem-

perature of 100° Fahrenheit it was found that both nymphs and

adults of Chortophaga bleached out to a light buff color. Dark
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browns or greens changed to this color apparently regardless of

humidity or light. Total darkness gave results in no way differ-

ent from constant exposure to the light of a 100-watt Mazda
lamp. Saturated humidity gave results similar to very high

aridity. Considerable variation obtained among the indi\'iduals

as to time of change to buff, but this was not correlated with

light or moisture. Some changed very soon after exposure to

high temperature while others passed through either one or two

ecdyses. The change usually took place shortly after ecdysis, but

occasionally occurred in the midst of an instar. A few green

female nymphs retained their color through two molts, emerging as

green adults. These turned buff several days after the last molt.

Purple nymphs changed to buff after one or two molts at a

constant temperature of 100° Fahrenheit.

Dark brown nymphs kept at a constant temperature of 55°

Fahrenheit retained their dark color.

Further experiments are necessary before conclusions are

certain, but it would seem that temperature rather than light or

humidity is the important factor in color determination. The
fact that different individuals respond to the same conditions in

different ways is evidence of genetic differences in color deter-

mination. These differences are not, however, sufficiently great

to hold an individual constantly in the same color phase.

It is clear then that the so-called color varieties infuscata and

virginiana are but color phases dependent to a large extent at

least upon environmental conditions. These different color

phases frequently are assumed by the same individual at dif-

ferent periods of its life.

Geographical Distribution of New England Orthoptera.

"Probably no state in the Union presents so striking a variety

in its animal life as New Hampshire. Its northern and southern

portions belong to distinct continental faunas; above the forest

growth of its colder region rise some of the highest elevations east

of the Rocky Mountains, and these bleak altitudes support a

vegetation and an assemblage of animals intimately resembling

those of Labrador and Greenland, while sixty miles to the south

flourish animals characteristic of sub-tropical climes."
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This opening paragraph of Scudder's essay on "The Distri-

bution of Insects in New Hamiishiro," written in 1874, and based

especially on the records known at that time of the butterflies

and Ortlioptera of that State, applies almost cciualK- well to New
England in its entirety as we know it today.

The Ortlioptera are a heat-loving group of insects and diminish

rapidly in number of species and individuals in cold climates as

compared with warm. Tliere is much difference even in the

extremes of so small a district as New England, there being

relatively few in northern and eastern Maine as compared with

southern Connecticut. Certain species are as distinctively

northern in distribution as others are characteristically southern,

while others still are spread over the entire country. In these

particulars the Orthoptera agree with other animals and plants

and it is easily recognized that New England, small as it is, is

crossed by three belts or zones of life: a northern, represented by
boreal species of animals and plants; a narrow southern, con-

taining austral species; and a broad transition belt where species

of both boreal and austral derivation overlap in distribution.

The delimitation of these zones is based on data of distri-

bution secured from studies of various groups of animals,

—

especially mammals, birds, and butterflies,—and on the results of

botanical research also. Their boundaries are characterized by

great irregularity and follow in a general way the course of the

mean annual isotherms, being strongly influenced bj' elevation

and topography. A glance at the accompanying map. Fig. 22,

will render the matter clearer than pages of description. This

map is derived from that prepared by S. H. Scudder to illustrate

the faunal areas of New England in his monograph of the but-

terflies of the eastern United States and Canada (1889-1890),

the isotherms contributed by Professor W. M. Davis.

The three zones or belts appear clearly, and the Transition is

further subdivided into northern and southern portions according

with the restricted distribution of certain species. It will be

noticed at once that there is a marked interdigitation of faunal

areas corresponding with the north and south extension of

mountain-chains and river-valleys; the influence of the sea-coast

also is noticeable. These various physical features markedly

affect the climate and consequently the distribution of many
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plants and animals able to withstand heat and cold to only a

limited degree or amount.

The exact limits of the various zones differ somewhat among
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Fig. 22.—Map of New England showing life zones. (.After Scudder.)
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the various groups of animals and |)l;irits acconlinn to their rcsj )(>(•-

tive needs, but the fj;eneral extent and featuri's are the same.

The Boreal zone is characterized by a low temperature and great

humidity. These conditions are found in New England on high

mountains and in damp forests, swamps and hogs of lower eleva-

tion in the cooler parts of the district. Beginning on the coast

of Maine a few miles east of Portland this zone includes the im-

mediate shore and low-lying bogs in the adjoining country, the

seaboard eastern townships, and much of the country along the

eastern border of the State to the latitude of Mattawamkeag;
thence its southern boundary runs southwestward to the New
Hampshire line a few miles north of the Androscoggin River,

encircles the White Mountain group by a southward detour,

returning in the Connecticut Valley to nearly the same latitude,

thence swings westward to the Green Mountains, including all the

higher mountain tops of Vermont and much of their slopes, as

far south as Greylock in Massachusetts, whence its western

boundary runs nearly north and south, leaving the Champlain
Valley in the Transition zone.

The Boreal zone is subdivided into a lower or southern Cana-

dian belt, an intermediate Hudsonian or Subalpinc belt, and a

higher Arctic-alpine or barren-ground area comparable in con-

ditions and in plant and animal life with the far North. The
last-named area is restricted to the summits of Mt. Katahdin

and the higher members of the Presidential Range of the White
Mountains above timber-line. The Hudsonian includes the nar-

row belt of dwarfed trees immediately below timber-line on the

higher mountains; and the Canadian zone the remainder of the

boreal. Dr. Allen, in writing of the distrilnition of New Hamp-
shire birds, divides the Canadian zone into upper and lower parts,

characterized by different species and conditions.

But few Orthoptera are found in the Boreal zone. The most
characteristic species living there in New England is the White
Mountain Wingless Locust, Podisma glacialis. This inhabits the

Hudsonian and Canadian portions of the zone from the summits
of the White IMountain group to the sea-level swamps at Roque
BlufT, Maine, and occurs, stranded as it were in mid-air, on the

extreme tops of Mt. Ascutney in Vermont and Mt. Greylock in

Massachusetts. The Northern Curve-tailed Bush-katydid, Scud-
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deria curvicauda septentrionalis, is also apparently restricted to

this zone, and the Northern Sedge Locust, Mecostethus gracilis,

is rarely found outside of it. Three other boreal species : Cam-

nida pelhicida, Circotettix verruadatus, and Melanoplus borealis,

accompany them and extend farther south in limited numbers,

the first two reaching northern Connecticut, and the third

northern Massachusetts on both the western and the central

highlands.

The Austral zone is characterized by a much higher mean

temperature and milder winters, and covers only the lowlands of

Connecticut and southern Massachusetts. Typical Orthoptera

inhabiting it are: Orphulella olivacea, Amblycorypha floridana

carinata, Neoconocephahis exiliscanorus, N. retusus, Conocephalus

saltans, Ceuthophilus gracilipes, Eritettix simplex, Oecanthus

exclamationis, and Anaxipha exigua. Additional species of Aus-

tral derivation which extend farther north, reaching southwestern

Maine, southern New Hampshire, or at least eastern Massa-

chusetts are : Paratettix cucullatus, Dichromorpha viridis, Sphar-

agemon saxatile, Schistocerca alutacea rubiginosa, Pterophylla

camellifolia, and, near the coast: Orphulella pelidna, Paroxya

clavuliger, Neoconocephalus robustus, Conocephalus spartinae,

and Trimeroiropis maritima. The two last and Orphulella olivacea

are confined to the immediate sea-coast.

Another element in our fauna is represented by Melanoplus

viridipes, which occurs along our western border from south-

western Massachusetts to northern Vermont. This species con-

nects us with the Mississippi Valley fauna. It is probable that

additional species from this direction will yet be found to inhabit

New England.

The majority of our remaining species are distributed widely

in the Transition belt of the country east of the Great Plains,

some in the Transition and Boreal, more in the Transition and

Austral; a few species extend even to the Pacific Ocean.

While many more data must be secured before it will be pos-

sible to map accurately and completely the distribution of all of

our species, the following lists may be helpful and suggestive.

Some shifting will probably be necessary in case of the less

known species.
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/.

—

Probably found in (he entire district.

Labia minor

Ceuthophilus brevipes

maculatus

neglcctus

Conocephalus brevij^eniiis

fasciatus

Neoconocephalus cnsiger

Orchelimum gladiator

vulgare

Scudderia curvicauda

furcata

pistillata

septentrionalis

Gryllotalpa hexadactyla

Gryllus assimilis

Nemobius carolinus

fasciatus

palustris

2.—Austral (-{-= extended limits)

Manomera blatchlevi

Acrydiutn grunulatum granulatum

oniatum

Arphia sulphurea

Chloealtis coitsiKirsa

Chortliippus i-iirtiiKJiinis

Chortophagu viridifiwciata

Mecostetlius liiioatus

Melanoplus niexicaims atlania

bivittatus

fasciatus

femur-rubrum

luridus

mancus
Nomotettix cri.status

Pardalophora apiculata

Tettigidea lateralis parvipennis

Parcoblatta uhleriana

Amblycorypha floridana carinata

Ceuthophilus gracilipes

latens

Conocephalus saltans

Neoconocephalus exiliscanorus

retusus

Pterophylla camellifolia +

Neoxaljea bipunctata

Oecanthus exclamationis

Tridactylus apicialis +
Dichromorpha viridis +
Eritettix simplex

Hesperotettix brevipennis +
Orphulella olivacea

pelidna +
Paratettix cucullatus +
Paroxya clavuliger +

Anaxipha exigua

Nemobius cubensis

griseus +
maculatus

3.—Austral and Transition.

Parcoblatta pensylvanica

virginica

Diapheromera femorata Oecanthus angustipennis

Amblycorypha oblongifoha .

, jf ,• mveus
rotundifoha . .

Atlanticus americanus ^
, .

. , quadripunctatus
testaceus

Ceuthophilus lapidicola

Scudderia texensis
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Acrydium arenosum angustum

Arphia xanthoptera

Dissosteira Carolina

Hippisciis rugosus

Melanoplus confusus

punctulatus

Orphulella speciosa

Ceuthophilus terrestris

Scudderia curvicauda boreaUs

Acrydium granulatum incurvatum

hancocki

Pseudopomala brachyptera

Psinidia fenestralis

Schistocerca alutacea

Scirtetica marmorata marmorata

Spharagemon boUi

coUare scudderi

saxatile

4.

—

Boreal.

Camnula pellucida

Circotettix verruculatus

Mecostethus gracilis

Podisma glacialis

5.—Coastwise.

Anisolabis maritima

Conocephalus spartinae

Neoconocephalus robustus

Melanoplus viridipes

Orchelimum concinnum

Orphulella olivacea

Trimerotropis maritima

6.—A ppalachian.

7.—Insufficiently known.

Mecostethus platypterus Melanoplus dawsoni

Euborellia annuUpes

Prolabia arachidis

Blatta orientalis

Blattella germanica

8.—Domiciliary,—all introduced.

Periplaneta americana

australasiae

Pycnoscelus surinamensis

Diestrammena marmorata

Hapithus vagus

Anisolabis maritima

Forficula auricularia

Epilampra maya
Eurycotis opaca

tibialis

Hormetica advena

Nyctibora laevigata

noctivaga

Panchlora cubensis

exoleta

9.—Adventive or introduced.

Mantis religiosa

Paratenodera sinensis

Stagmomantis Carolina

Leptophyes punctatissima

Neoconocephalus triops

Gryllotalpa gryllotalpa

Phoetaliotes nebrascensis

Schistocerca serialis
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CoLoxiZATiox OF New Exglaxd; Dispersal Routes.

It is believed that the present land surface of New England

underwent complete glaciation. In that case the existing distri-

bution of its Orthoptera was brought about bj' dispersal from

beyond its limits. The boreal and transition species, pushed

southward by the advancing cold of the Glacial Period, probably

found no great difficulty in immediately following at close quar-

ters the diminishing ice-sheet in its retreat northward, and spread

over the land surface as fast as it became clothed with vegetation

and the physical conditions permitted. The later advent of the

austral species, however, was probably along more definite

routes.

Whether the ice-sheet at its farthest extent reached the sea, or

whether it was bordered by a broad land surface extending to the

edge of the continental shelf, may never be positively known;

but there can be no doubt that at some time in the past geological

history of the continent, and in a comparatively late time, a wide

sandy plain extended northeast from New Jersey to the Grand

Banks of Newfoundland.

Such a condition is indicated by the discontinuous distribution

of many plants and animals peculiar to sandy districts, some of

which are known today only from the extremes of this territory

—New Jersey and Newfoundland—others from various inter-

mediate but still widely separated points. With the wearing

down and subsidence of this part of the continent, the distribu-

tion of these species, at one time continuous, was broken up, until

they now remain in scattered local colonies maintaining an exist-

ence only in especially favorable spots (e.g., among Orthoptera,

Conocephalus saltans, Hesperotettix hrevijpennis, Hippiscus rugo-
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sus) , thus paralleling in an interesting way the island-like distribu-

tion of certain boreal species on the cool mountain-tops of the

Transition belt {e.g., among Orthoptera, Podisma glacialis).

Entering this broad area of sandy land from the southwest,

these campestrian sand-loving species of austral descent over-

spread it far to the northeast; and following up the course of the

north- and south-running river valleys, with their exposed bars

and shores and the scantily clad plains between, they spread far

inland, in some cases even to the bases of the high mountains.

Later, when the general spread of plant life had clothed the

land surface with vegetation, and the accumulation of vegetal

debris and formation of humu,s had improved the soil and devel-

oped its moisture-retaining properties, the phytophUous and hum-
icolous species came.

In a similar manner the halophile species of the tidal marshes

and immediate seashore became dispersed {e.g., among Orthop-

tera, Conocephalus spartinae, Orchelimum concinnum, Trimero-

tropis maritima, and perhaps Paroxya clavuliger.

Local Distribution.—Whatever their geographic or zonal dis-

tribution may be, whether eastern or western, boreal, austral, or

transition, Orthoptera differ much specifically in the character

of the haunts which they frequent, and consequently may be

arranged in groups of species associated through a common fond-

ness for surroundings of a particular type.

It is a stimulating test of one's knowledge of their habits, ability

to discriminate environmental conditions, and judgment of prob-

abilities, to make a list of the species likely to be found in a given

spot, and by collecting strive to verify it. "Can I expect to find

such and such a species here? If not, why not?" When suffi-

ciently experienced, a high degree of accuracy is possible.

It scarcely need be said that any classification of habitats will

vary much in details according to the habits of the group chosen.

Compare for instance, the Locusts and the Crickets in reference

to the time of day when active and the proportionate number

living in the ground, on the ground, and above the ground.

After a wide experience in New England, the southeastern

States, and on the Pacific coast, the author proposed a classifica-

tion of Locust habitats and societies only (Publ. 18, Carnegie

Inst. Wash., 1903). This was based on the physical character of
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the environment in whicli the species was most abundant or most

certain to bo found, i.e., in whit-li most of its activities were car-

ried on. It is as follows:

Geophilous {soil-loving) diinson.

Campestrian (open field) group.

Xerophile (ilrouglit-loving) societies.

Saxicolous (rock-inhabiting) species.

Arenicolous (sand-inhabiting) species.

Humicolous (loam-inhabiting) species.

Hygrophile (moisture-loving) societies.

Humicolous species.

Paludicolous (marsh-inhabiting) species.

Limicolous (shore-inhabiting) species.

Sylvan (forest) group.

Phytophilous (lilajit-lonng) division.

Campestrian group.

Xerophile societies.

Hygrophile societies.

Sylvan group.

Thamnophile (thicket-loving) societies.

Dendrophile (tree-loving) societies.

"Geophilous locusts are those which freely come into direct

contact with the soil and whose local distribution is largely con-

trolled bj' its character. Phytophilous locusts, on the other hand,

have much closer relations with the vegetal covering of the soil,

be it grass or tree. This primary difference in habits is accom-

panied by a structural difference in the relative development of

the tarsal pulvilli—large in the plant-perching species, diminu-

tive, obsolescent, or aborted in the soil-inhabiting species. In

eastern North America, with few exceptions, the Tettiginae' and

Oedipodinae- are geophilous; the Tryxalinae^ and Acridiinae* are

phytophilous" (Morse).

As applied to the New England species, this arrangement works

out thus:

^ Pygmy Locusts, Acrydiinae of this work.
2 Band-winged Locusts, Oedipodinae of this work.
' Slant-faced Locusts, Acridinae of this work.
* Spine-throated Locusts, Locustinae of this work.
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Saxicolous species

:

Arenicolous "

Humicolous "

Limicolous species

:

Paludicolous "

Humicolous "

Xerophile species

:

Hygrophile "

Thamnophile species

:

Dendrophile "

Geophilous Locusts.

Xerophile Group.

Spharagemon saxatile, Circotettix verruculatus.

Scirtetica marmorata, Psinidia fenestralis, Trimerotrojns

maritima.

the remaining Oedipodinae.

Hygrophile Group.

Paratettix cucullatus.

Tettigidea, Acrydium granulatum, A. arenosum.

Nomotettix, Acrydium ornatum.

Phytophilous Locusts.

Campestrian Group.

Pseudopomala, Orphulella pelidna, 0. speciosa, Melan-

oplus m. atlanis, Hesperotettix brevipennis.

Dichromorpha, Orphulella olivacea, Chorthippus, Meco-

stethus, Paroxya, Melanoplus bivitiatus, M. extremus,

M. femur-rubruvi.

Sylvan Group.

Podisma glacialis, Melanoplus mancus, M. fasdatus,

M. viridipes, M. scudderi.

Melanoplus punctulatus.

This classification was not intended for the Long-horned Grass-

hoppers or the Crickets, both of which need a different grouping.

Later on, Hancock (1911) brought out a somewhat similar

classification arranging all the Orthoptera living in the vicinity

of Chicago in fifteen groups of equal rank, the basis being the

place of oviposition. Since then others have made attempts from

the ecological point of view; some of them with but poor success,

due largely to very limited experience and from study of an

extremely small area in an unsuitable region, too far north to give

good results.^

1 In this connection the old adage, "One swallow does not make a summer"
should be carefully heeded. Only extended experience and critical observation,

or an equivalent mass of data accumulated over a long time and under equally

diverse conditions will enable one to estimate correctly the ecological status of

a plant or animal. The presence of a Bunch-grass Locust in a salt-marsh does

not prove it to be a halophile species any more than the presence of a fish in

the milk proves that milk is its natural environment. Circumstances alter

cases and wise judgment waits on common-sense.
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Vestal, however, in spite of the handicap or a northern field of

study, has made a valuable cent ril)ut ion to the suljjcet in an

interesting paper on the "Local Distribution of Grasshoppers in

relation to Plant Associations" (Biol. Bull., Aug. 1913, vol. 25,

p. 141-180), and his illustrative diagram is especially suggestive

and interesting.

Fox, in his paper on the "Orthopteran Faunistics of Eastern

Pennsylvania and Southern New Jersey" has also contributed

materially to the literature of local distribution (see Proc. Acad.

Nat. Sci. Phila., June, 1914, p. 441-534).

Wingless and Vestigial-winged Orthoptera.

A subject of especial interest in this connection is the distribu-

tion and origin of flightless forms. Such cases are bj' no means
restricted to the Orthoptera among insects but are especially con-

spicuous in this order, examples being numerous in each family.

It was once supposed that Locusts with wings greatly reduced

in size or entirely lacking were especially characteristic of alpine

summits because many species had been found there, and this

condition was thought to be due to the influence of high winds.

This myth has vanished, however, having been based on insuffi-

cient information. In my "Researches" (Publ. 18, Carnegie

Inst. Wash.) I have summed up the evidence with reference to

North America and pointed out that flightless species and genera

of Locusts are equally as plentiful in lowland areas as on mountain

tops, and that they are, as a rule, inhabitants of thickets.

"If the members of a group of locusts, be it genus or subfamily,

differ widely in habits as regards the two kinds of environment

—

open field or thicket—we find a corresponding difference in wing-

length, as witness the genus Melanoplus, the group Melanopli, the

subfamil}^ Locustinae. On the other hand, if uniformity of hab-

its characterizes a group, similarity of structure accompanies it,

as witness the Oedipodinae, a subfamily characteristic of open,

more or less arid surroundings, inhabiting barren fields and

washes, the drifting dunes of the seashore, or bare crags of moun-
tain summits, shy and wary of approach, seeking safety in flight,

and with few exceptions equipped with large and powerful wings.

"The advantages of progression by flight—dispersal widely and
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easily effected, often aided by the wind, ease of escape from many
enemies, etc., and the superiority of this mode in open lands—are

evident to all. On the other hand, long wings and locomotion by
flight are disadvantageous amid dense underbrush, where a leap-

ing mode of progression has decided advantages. Organs unused

or disadvantageous tend to dwindle and disappear; hence the loss

of wings. In short. Sightlessness in locusts is a more complete

adaptation to a leaping mode of progression brought about by
life in situations where flight is diflficult or impracticable and con-

sequently disadvantageous.

"Among other Orthoptera flightless species are numerous both

in saltatorial and non-saltatorial families. On examination we
find that genera and species inhabiting trees and shrubs {Scud-

deria, Microcentrum, Pterophylla, Oecanthus, etc.) and open grassy

lands (Neoconocephalus) , are prevailingly long-winged, while

those inhabiting undergrowth {Conocephalus in part, Odontoxi-

-phidium), crevices and caves (Ceuthophili, Decticinae, many
Blattidae and Gryllidae), or burrows, either of other species or of

their own make (Cryptocercus, Myrmecophila, Gryllotalpa) are

very likely to be flightless, an evident adaptation in structure to

habits directly parallel with that of flightless locusts (compare

also with ants and termites)

.

"On close analysis it is found that Orthoptera frequenting

habitats involving passage over open spaces of considerable

extent, such as fields, between trees in forests, and bushes or

thickets in deserts, are usually long-winged, flying species; and

others dwelling in an environment of more or less dense, intricate,

interlacing vegetal growth, be it sub-alpine or tropical, in forest

or swamp—or in burrows, crevices, etc.—in short, in stations

where wings are not needed or are at a disadvantage, are very

generally flightless.

"The fact that the heavier-bodied female is more frequently

partially or completely wingless than the male and that the teg-

mina in the male when used as musical instruments are retained

in a less degenerate condition (even when entirely useless in

flight), confirms this view."

Whatever the cause of this condition, the subject is an inter-

esting one for experimentation. It may be that the question of

nutrition is concerned; it is thought to be involved in some
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other orders. Why should long-winped iiuHvidiials of a species be

met with in one part of tlic country, and only flightless examples

in other parts?

Table of Native and Exotic Orthopteroidea recorded
FROM New England

Intro- K.-tab- AiJvon-
Total Native duced lished tivp

Dermaptera 6 1 (?) 5 5 1

Blattidae 17 3 14 .5 9

Mantidae 3 3 (1?)

Phasmidae 2 2 -

Tettigoniidae 33 30 3 2 (?) 2

Gryllidae 19 17 2 1(?) 2

Acrididae

Acridinae 11 11

Oedipodinae 15 15 - -

Locustinae 18 17 1 - 1 ?

Acrydiinae 8 8 - -

Total Acrididae 52 51 1

Grand totals 132 104 (?) 28 13 (?) 16 (?)

From this table it is evident that of the 132 species of Orthop-

tera and Dermaptera recorded from New England, 104 are native

species and that 28 which do not naturally occur within our limits

have been introduced purposely or accidentally. Of these, 2

species of predaceous habits (or possibly 3) were intentionally

brought in to prey on other insects. Of the others, 24 were pre-

sumably stowaways in merchandise. Of these again, only 10 or

12 have succeeded in maintaining themselves here for any con-

siderable period; the others are random individuals of species for

the most part living in warm climates, introduced with tropical

fruits, and unlikely to survive under natural conditions. The
exact status of two (the European Mole-cricket and the European
Bush-katydid) whether successfully colonized or not, is at present

unknown. The common European Earwig is probably firmly

established (more's the pity!) but as yet, fortunately, occurs

in only a limited area. Five species of exotic Roaches are of

fret[uent occurrence, three of them being widely distributed under
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artificial conditions; these must probably be reckoned as per-

manent additions to our insect fauna.

Considered from an economic point of view, eight introduced

species are to be regarded as noxious or at least undesirable impor-

tations, viz., the European Earwig, European Mole-cricket,

Asiatic Cave-cricket, and five species of Cockroaches.

Injuries by Locusts and other Orthoptera in

New England.

Three native species of Locusts (Melanoplus m. atlanis, M. fe-

mur-ruhrum, Camnula pellucida) have in times past done severe

damage and are always destructive; three others {Melanoplus

bivittatus,^ Encoptolophus sordidus, Orphulella speciosa) do much
damage annually which is not always readily appreciable, and

are potentially dangerous; two Field-crickets (Gryllus assimilis,

Nemohius fasciatus) also belong in this last group. The injuries

caused by Tree-crickets (of which three species are abundant)

are perhaps offset to a considerable degree by their destruction of

aphids. The Tettigoniidae (Katydids, Long-horned Grasshop-

pers, etc.) seem not to be noticeably injurious except possibly the

three commonest species of Bush-katydids (Scudderia) when
occurring in the vicinity of cranberry bogs. The Walking-stick,

Diapheromera femorata, has been reported at times as severely

injurious elsewhere in limited areas, but it is rarely other than a

scarce insect in New England.

While much damage in the aggregate is done annually in New
England by Locusts, severe outbreaks are usually local in char-

acter and of comparatively limited extent. They show a tend-

ency to recur in the same district at irregular intervals of several

years. This is doubtless due to specially favorable natural condi-

tions of soil and climate, a well-drained sandy loam and several

dry seasons generally being necessary to develop serious condi-

tions. Southwestern Maine, southern New Hampshire, certain

counties in Vermont and Massachusetts, but especially the sandy

intervales of the Merrimack valley in central New Hampshire,

1 An outbreak of this species at Dummerston, Vt., in 1915, 1916, and 1917,

was checked in the last year to a large degree by a parasitic thread-worm, as

many as 40 worms sometimes infesting a single Locust.
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have suffered repeated visitations. Scudder (Distribution of

Insects in New Hampsliire) ciuotos an interesting acrount of their

ravages in Pownal, Cumberland Co., Maine, in the early part of

the last century. This presents such a graphic picture of the

destructive ability of certain of our native species that I give it

here in full.

"During the haying season the weather was dry and hot, and

these hungry locusts stripped the leaves from the clover and

herds-grass, leaving nothing but the naked stems. In conse-

quence, the hay-crop was seriously diminished in value. So

ravenous had they become that they would attack clover, eating

it into shreds. Rake and pitchfork handles, made of white ash,

and worn to a glossy smoothness by use, would be found nibbled

over by them if left within their reach.

"As soon as the hay was cut, and they had eaten every living

thing from the ground, they removed to the adjacent crops of

grain, completely stripping the leaves; climbing the naked stalks,

they would eat off the stems of wheat and rye just below the head,

and leave them to drop to the ground. I well remember assisting

in sweeping a large cord over the heads of wheat after dark, caus-

ing the insects to drop to the ground, where most of them would

remain during the night. During harvest time it was my painful

duty, with a younger brother, to pick up the fallen wheat heads

for threshing; they amounted to several bushels.

"Their next attack was upon the Indian corn and potatoes.

They stripped the leaves and ate out the silk from the corn, so

that it was rare to harvest a full ear. Among forty or fifty

bushels of corn spread out in the corn-room, not an ear could be

found not mottled with detached kernels.

"While these insects were more than usually abundant in the

town generally, it was in the field I have described that they

appeared in the greatest intensity. After they had stripped

everything from the field, they began to emigrate in countless

numbers. Thej' crossed the highway and attacked the vegetable

garden. I remember the curious appearance of a large, flourish-

ing bed of red onions, whose tops they first literally ate up, and,

not content with that, devoured the interior of the bulbs, leaving

the dry external covering in place. The provident care of my
mother, who covered the bed with chaff from the stable floor, did
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not save them, while she was compKmented the next year for so

successfully sowing the garden down to grass. The leaves were

stripped from the apple-trees. They entered the house in swarms,

reminding one of the locusts of Egypt, and, as we walked, they

would rise in countless numbers and fly away in clouds.

"As the nights grew cooler they collected on the spruce and
hemlock stumps and log fences, completely covering them, eating

the moss and decomposed surface of the wood, and leaving the

surface clean and new. They would perch on the west side of a

stump, where they could feel the warmth of the sun, and work
around to the east side in the morning as the sun reappeared.

The foot-paths in the fields were literally covered with their

excrements.

"During the latter part of August and the first of September,

when the air was still dry, and for several days in succession a

high wind prevailed from the northwest, the locusts frequently

rose in the air to an immense height. By looking up at the sky

in the middle of a clear day, as nearly as possible in the direction

of the sun, one may descry a locust at a great height. These

insects could thus be seen in swarms, appearing like so many
thistle-blows, as they expanded their wings and were borne along

toward the sea before the wind; myriads of them were drowned

in Casco Bay, and I remember hearing that they frequently

dropped on the decks of coasting vessels. Cart-loads of dead

bodies remained in the fields, forming in spots a tolerable coating

of manure."

While Scudder attributes this outbreak to the Red-legged

Locust {Melanoplus femur-ruhrum), it is highly probable that it

was caused primarily by the Lesser Locust (M. m. atlanis), which

had not been recognized at that time as a distinct species inhab-

iting New England. This is indicated particularly by their

tendency to migrate.

Remedies.

Since the introduction of arsenical poisons and their use com-

bined with attractive baits, and of mechanical means such as hop-

per-dozers to capture the young in large quantities, the outlook

for the agriculturist to combat the pests successfully is much

1
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brighter, provided repressive measures are undertaken early in

the active Hfe of tlie insect.

When the topography permits, i.e., in level fields free from

stumps and stones, the use of hopper-dozers and hopper-catching

machines is helpful, fairly effective, and on a large scale more eco-

nomical. The cost of poisoned baits and their application in

quantity ranges from 25 to 40 cents per acre; the expense of a

hopper-catching machine in Utah has been .stated at 20 to 30

cents per acre the first year (including the construction of the

machine) and 9 to 12 cents thereafter, on a hundred-acre basis,

with a large amount of useful by-product in the shape of dried

hoppers valuable for winter poultry-feed, as many as 40 bushels

having been captured and sacked up in a few hours (Ball, Journ.

Econ. Ent., vol. 10, p. 135, 1917).

The hopper-dozer is a similar machine using kerosene or tangle-

foot as a killing agent ; of course the catch is useless as a poultry

feed. As many as 300 bushels of Grasshoppers have been col-

lected on 100 acres of alfalfa in the West (U. S. Dept. Agric,

Farmers' Bull. 747).

When circumstances permit, areas that contain many Locust

eggs should be plowed in the fall, the exposure of the eggs to

winter weather resulting in their destruction. In all cases, the

cooperation of communities is essential for the best results.

Wherever practicable, hogs and poultry may be utilized with

good effect as checks upon undue Locust multiplication, turkeys

being especially valuable; the only drawback about this prevent-

ive measure is that overeating of Grasshoppers by young chickens

or turkeys sometimes results in death from the accumulation in

their crops of large numbers of the spiny hind legs of the insects.

Blatchley has stated the case admirably as follows: "About the

best remedy for Orthoptera on a farm is a large flock of turkeys.

Under the leadership of an experienced gobbler, almost their

entire time during the summer and fall months is spent in wander-

ing over the fields and pastures in search of the fat and juicy

nymphs of locusts, grasshoppers and crickets. Indeed, most of

the luscious white and brown meat of our Thanksgiving and
Christmas dinners was once grass, then grasshopper, and finally

turkey. No better and more practical remedy can be devised,

for the damage which the insects do, is, especiallj^ in these days
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of 'turkey trusts,' often more than compensated by the value of

the pounds of flesh which this domesticated fowl stores up from

its favorite food of locusts."

The most practical remedy for outbreaks of Orthoptera under

the usual New England conditions is doubtless the use of a poi-

soned bait, such as poisoned bran or the Griddle mixture. These

are about equally effective. They are prepared as follows:

Poisoned bran bait '

Coarse bran or "shorts" 25 pounds

Paris green or white arsenic 1 pound

Lemons or oranges 6 fruits

Cheap molasses, "black-strap" or cattle molasses (a

strong-smelling article is necessary) 2 quarts

Mix the bran and poison thoroughly together while dry. Chop
the fruit fine (watermelons, tomatoes, etc., may be substituted if

desired) and add to the bran. Add water as necessary. Pour on

the molasses or syrup and knead thoroughly. This quantity is

sufficient for five acres.

The modified Griddle mixture is made as follows:

Fresh horse droppings \ barrel

Paris green or arsenic 1 pound

Lemons or oranges, finely chopped 6 or 8 fruits

Mix thoroughly.

AppW by sowing broadcast over the infested fields, either by
hand or grain-seeder, in late afternoon or early morning, making

sure that it is broken up into flakes, not left in lumps. The bait

will not show its full effect until from one to five days have elapsed.

To be most effective and to save material, crops, and money, it

should be applied while the insects are young.

In combating the European Earwig, poisoned bread bait made
as follows is especially recommended

:

Stale white bread 16 pounds

Paris green 1 pound

Grind the bread fine in a meat-chopper and thoroughly mix the

Paris green with it while dry. Stir and slowly add water enough

to make a mixture which will run through the fingers and which,

^ Sawdust has also been used successfully to replace a part or all of the bran.
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when thrown broadcast with some force, will break into small par-

ticles. The addition of cheap honey makes tiie bait more effect-

ive but is not essential.

This bait should be spread broadcast between the hours of

dusk and 9 p.m. in gardens and infested lawns, throwing it with

sufficient force to scatter it in fine particles, preferably on warm
evenings, from May 15 to June lo. Three applications are

recommended.

Additional measures of control are traps made of 3-inch flower-

pots with excelsior stuffed into the bottoms, inverted on 9-inch

sticks set in the ground near plants where Earwigs are numerous.

These are to be emptied each morning into a pail of water with a

film of kerosene on the top. Still other measures recommended
involve the use of arsenical sprays on foliage and flowers attacked

by the insects, or contact sprays applied while they are active at

night and in their shelters by day, and the use of bands of sticky

material to bar them from crawling into porches and houses

(Bull. 566, U. S. Dept. Agric).

EXEMIES.

The Orthoptera as a whole are classed as injurious because of

their herbivorous habits, the Mantidae alone being regarded as

beneficial, since they prey upon insects, though doubtless destroy-

ing useful as well as noxious species. Since the order is so largely

injurious as regards man's interests, it is well to point out that

there are many natural enemies which serve to hold it in check.

Buffor these it would be an even greater scourge.

Among the agents which serve to reduce its harmfulness may
be ranked certain bacterial and fungous diseases. These are

usually more effective in moist seasons. In late summer it is not

uncommon to find examples of the Carolina and Two-striped

Locusts clinging fast to the tops of tall weeds and grasses. A
close examination reveals that they are dead, discolored, and
perhaps reduced to empty shells by a fungus (Empusa grylli),

attack by which impels them thus to climb and cling till grim

death overtakes them high above the ground. This effect of the

disease is of benefit to the fungus since the elevation insures a

wider dispersal of its spores.
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Important internal parasites are species of Gordius or Mermis,
hair-worms or 'hair-snakes/ thread-like creatures from several

inches to a foot or two in length which develop in the body, pre-

vent the normal growth of the organs, and finally weaken and kill

their hosts.

In early spring one often sees crawling over the ground or hid-

ing under stones in fields where Locusts were numerous the pre-

vious autumn, numbers of small scarlet mites, with eight legs and
a plump, velvety body. These are adults of the locust-mite,

Trombidium locustarum. The females soon lay 300 to 400 eggs

in a chamber in the soil, from which in due season hatch tiny,

six-legged, very active young. These attach themselves at the

first opportunity to young Locusts by means of their sucking

mouth-parts, usually in some protected situation where the bod}^-

wall is thin, such as under the free edge of the pronotum or between

the wing-pads, where they remain, even after the Locust becomes

mature, sucking out its life fluids, growing corpulent at the

expense of their host, which is usually much weakened by their

presence and hops and flies clumsily. When full-grown, the

larval mites drop to the ground, enter the pupal state, and later

on, sometimes in autumn, sometimes not until spring, become
adults. Locusts bearing numbers of these mites upon their

wings are common objects in the fall, and I have seen them so

heavily infested as to appear red-winged at a little distance,

from this cause. Even the locust eggs are attacked by these

mites while burrowing in the soil, and many are destroj^ed at that

time. The eggs are also devoured by the larvae of bee-flies and

blister-beetles with curiously adapted and specialized life history

and transformations.

Again, one may frequently see in midsummer, flying about

Locusts or perched nearby and sharply watching them, short,

thickset, grayish flies, somewhat resembling large house-flies.

These are parasitic Tachina flies. When the Locust essays

flight, its enemy, the fly, darts after it and strives to fasten an

egg on its neck or at the base of the wing. If successful, a maggot

shortly hatches therefrom, penetrates the body of the Locust,

and there feeds upon and destroys it.

Young Locusts are the prey of many carnivorous insects, not-

ably the swift-running ground- and tiger-beetles in both larval
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and adult stages. Some digger-wasps too, hunt for, paralyze by

stinpring. and store them awuN as food for their youiiji.

Amony; the hijiher animals they have many enemies. Frogs,

toads, salamanders, snakes, and lizards (rare in New England)

feed largely on Orthoptera. Birds eat an eiKjrmous number;

Blatchley lists nearly fifty birds known to feed upon them in

Indiana, nearly all of which inhabit New Englantl. Field-mice,

moles, and shrews give them a place in their diet. Skunks fatten

upon them. The farmyard cat awaits eagerly the feast that

arrives when the loaded hay-wagons draw in from the fields and

captures many as they fall from the fragrant hay. Even the

aristocratic fox does not scorn them for breakfast when larger

game is not forthcoming, striking them down with blows of his

fore-paws and crunching them with satisfaction.

Methods of Collecting and Preservation.

Collecting.—Probably no group of insects, with the single

exception of the day-fiying butterflies and moths, may be so

readily and satisfactorily observed and studied in the field as the

members of this order, especially the "Grasshoppers" or true

Locusts. This is due to their size, which is above the average;

their haunts, in fields, pastures, and waste places frequented by

man; their coloration, which is often conspicuous and frequently

attractive; and to the sound-producing habits of many species,

which call attention to their presence when it might otherwise be

overlooked.

It is an easy task to go into the fields and secure several hun-

dreds or thousands of Orthoptera, but an entirely different under-

taking to secure a score of specimens of each species inhabiting

an area even half the size of New England, if its surface is well

diversified. Success in such an undertaking depends primarily

on a close study of the particular habits of each species, a careful

discrimination of their various habitats, thoroughness, and per-

haps above all, persistence.

It is true of Orthoptera as of other creatures, that in order to

study and secure them it is necessary to go where they live, and

at the proper time: in other words, the season of the year when
collecting is done has much to do with success. Who carefully
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plans a hunting-trip before going into the field has the game half-

way into his bag.

Whe)i to collect.—A few species of Orthoptera (Acrydiinae

—

Pygmy Locusts) pass the winter as adults, are common in spring

and fall, and scarce in midsummer, being then chiefly in the egg

stage. Several others (Coral-winged, Green-striped, and Spring

Yellow-winged Locusts) hibernate as nymphs and mature in

early spring; the adults become scarce in midsummer and die

off before autumn. The majority of species spend the winter in

the egg stage, hatch in the spring, grow rapidly, become mature

in midsummer, and are to be found as adults during the remainder

of the season. Consequently from mid-July to October is the

most favorable time as a whole for securing specimens.

Where to collect.—Speaking generally, the greatest number of

species will be secured where the greatest variety of habitats

occurs within a relatively small area. Such conditions are offered

by the borders of fields and woodlands in diversified unimproved

surroundings. One must, however, explore seashore and moun-
tain top, salt-marsh and dune, sand-bank and swale, cave and

crag, before he can claim to know the orthopteran fauna of a

district. He must wander by day and night with ears and eyes,

mind and muscles alert to seize the opportunity that may not

come again. He must stand ready to learn all that is possible

from books, from the observations of experienced collectors in the

same and other areas, to adapt these data to his needs, and to

correlate his observations with theirs.

Collecting apparatus.—For collecting specimens a net is indis-

pensable and the first important piece of apparatus to be secured.

There are many patterns on the market and the collector should

take into consideration the exact character of the work involved

before purchasing; beyond that, it is a matter largely of individ-

ual preference, aside from certain necessary details. For per-

sonal use I have found some of the various landing-net frames

made for anglers and sold at sporting-goods stores very satis-

factory. The net of the orthopterist receives much harder

use than that of most other collectors of insects and needs to be

able to stand rough work. In the West, for capturing the large,

alert, rapidly flying Oedipodinae, etc., I used to advantage a cane

('bamboo') handle fully six feet long with a fifteen-inch ring at
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the end made of a piece of springy brass or steel which was

slipped inside the handle when not in use. A handle of this

length is cuinbersonie in traveling and is longer than necessary

for most work in the East, where one of five feet is preferable.

With a rubber tip on the end such u handle forms a useful staff

of much assistance in walking and mountain clind)ing, is not too

long for convenience, and is rigid enough to stand hard use. For

traveling, a jointed rod and folding ring which allow the whole to

be placed in a suit-case are to be preferred, and though the joints

soon wear loose and long service cannot be expected of it, this is

the form which is most satisfactory for any but the most stren-

uous work. The net-ring should be so constructed (some are

not!) as to allow the net to be slipped off and replaced by another

with a minimum of time and effort.

A convenient though not very stiff net-ring maj' be made from

a piece of band-saw steel of any length to suit, which may be

coiled up and carried in the pocket till needed. This is held by
a brass mounting with a coarse screw thread in the base enabling

it to be attached to a stick of suitable size which may usually be

secured without difficulty. A desirable additional detail con-

sists in dividing the net-ring into four pieces, twisting their

ends into the plane of the ring (to prevent lateral movement
when in use), and riveting them together. This allows the ring

to be folded up with the net upon it and placed in the pocket,

or whipped out and put into action with little delay.

Nets should be made of close-meshed canopy-lace or bobbinet

if it is desired to be able to strike with great speed at rapidly

flying insects. If wide-meshed, the doubled hind legs of the

insects slip through the meshes and their owners are likely to be

damaged. For sweeping, a net of heavy sheeting will wear
much longer and capture even the smallest specimens uninjured.

A combination net for general collecting may be made of open-

meshed cheese-cloth with a facing around the opening of doubled

heavy sheeting through which the net-ring can be quickly thrust

and it is perhaps the most satisfactory material as a whole. The
net must hang loosely at the ring, not drawn in, for if so, many
specimens will be knocked out of it instead of scooped in. It

should be rounded at the bottom, with somewhat tapering sides,

and less than an arm's length in depth for convenience, though
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always with an end long enough to be whipped over the ring to

prevent escape of the captured insects.

Most Orthoptera are caught by 'sweeping'—this consists in

swinging the net rapidly from side to side through the grass and

herbage in such a way as to capture the insects as they fall or

leap. If they are active, upward-leaping or flying species the

upper edge of the ring should precede; if likely to drop to the

ground, the lower edge. The long-handled, two-handed net may
be conveniently used in one hand by carrying the end of the

handle in the arm-pit. The more alert species can often be cap-

tured only by 'marking down'—that is, noting the exact spot

where they alight after flight, approaching carefully, and sweep-

ing them in by a sudden swing of the net while at rest or when
they start to fly.

For killing specimens nothing is so convenient and generally

satisfactory as a cyanide bottle of six or eight ounces' capacity

with wide mouth (' horse-radish' pattern) . It is well to have three

or four available, one for Acridians, one for the more delicate

Crickets and Locustarians whose antennae are subject to injury,

and the others to use as duplicates while specimens in the first

are dying. When specimens are large and very numerous

larger bottles or jars are desirable, and for tiny Crickets and

Pygmy-locusts long vials are convenient and large enough. It is

well in all cases to jam a disk of blotting-paper down upon the

bottom and to place fragments of the same in the bottle for the

insects to kick against; the paper absorbs moisture and saliva,

which Orthoptera often give off in quantity, and thereby lessens

injury. In the very high temperatures of Arizona and southern

California, specimens must not remain long exposed to the fumes

of cyanide, which act upon the colors, reddening the yellow tints.

Exposure to chloroform sometimes has the same effect on some

Melanopli and Schistocerca species.

While the net and the killing-bottle are the indispensable tools

with which nearly all of the specimens will be secured, traps

are an important aid in capturing Roaches, Stone-crickets, and

Earwigs. A very effective roach trap, designed bj'' Professor

F. L. Washburn (Journ. Econ. Ent., vol. 6, p. 327-329, 1913),

consists of a wide-mouthed bottle laid on its side, into the mouth

of which is stuck a paper cone or funnel with an opening large
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enough to admit the insects. This is baited with banana peel or

other fruit parings and placed in a suitable situation, preferably

in the dark, and captures them in nundjers. Mr. Morgan Hebard

of the Academy of Natural Sciences of Philadelphia, a special

student of the Orthoptera. has used with marked success a glass

fruit jar or tin containing an inch or two of molasses. This is

sunk in the ground to its top, and proves a killing bait for Roaches,

both winged and wingless, and for Stone-crickets. Such a trap

should be visited every day or two, the catch should be removed,

washed in clean water, and pinned or pickled. Almost any

receptacle providing darkness and shelter is effective in trapping

the European Earwig,—inverted Hower-pots with the hole stopped

with a cork, and pieces of the hollow stem of sunflowers in which

bits of the sweet pith remain, are used abroad where the insects

are abundant.

Representatives of every family have been recorded as attracted

to lights, sometimes in large numbers. Powerful electric arc

lights, kerosene trap-lanterns, and even lighted windows fre-

quentlj'^ draw their victims and should not be forgotten by the

collector.

Besides seeking them in their natural haunts one should always

be alert to detect the various sounds which they produce; by
following these up much may be learned regarding habits and

habitats, and captures often effected.

Preservation of Specimens.

In the field, specimens on removal from the killing-bottle may
be conveniently carried home in tin or pasteboard boxes without

pinning or packing. They must not be allowed to become dry

and brittle, or to get besmirched unduly with the 'molasses' of

their fellows (here again scraps of paper are indicated) . Shortly

after death a stiffening of the muscles

—

rigor mortis—sets in and
lasts for several hours. During this stage, handling of the speci-

mens is very likely to result in breaking off the hind legs of the

saltatorial forms, which are very easily detached at this time.

With due precaution, however, they may usually be packed for

shipment without much injury.

Immature specimens, especially of the softer-bodied families,

and the earlier stages, are best preserved in liquid,—alcohol or
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formaldehyde. This should be done also with at least some of

each sex of adult Ceuthophilus, whose abdomens shrivel badly,

often becoming so distorted as to be identified with difficulty.

Alcohol of 75 per cent preserves satisfactorily but the colors are

changed and often destroyed.

Stuffing.—All large, plump-bodied specimens should be

stuffed, especially in moist climates. This ensures better preser-

vation and much less discoloration, which is often great. Stuf-

fing is done by cutting a slit at one side of the mid-ventral line of

the abdomen, carefully removing as much as possible of the soft

contents of the body, and tucking in a little roll of cotton or

cheese-cloth cut into fine bits with scissors. The cotton may
be dusted with dry arsenic or other poisonous or absorptive

substance, if desired, with good results. The specimens should

then be pinned or packed and dried as rapidly as possible, prefer-

ably in a current of air. Rapid drying is essential to prevent

discoloration, whether stuffed or not.

Preservative liquids.—Mr. Wm. T. Davis has used very suc-

cessfully for the preservation of the green color of Katydids,

Cone-headed Grasshoppers, etc., a weak solution of formalde-

hyde (5 per cent). The insects are placed in it at once after

capture and remain therein for ten days or longer. They are

then removed, pinned, spread if desired, set, and dried. This

method has not given satisfactory results with Locusts. Person-

ally, I prefer to inject a few drops of an 8 or 10 per cent solution

of formaldehyde with a hypodermic syringe.

Packing.—For packing specimens, while on trips of more than a

day's length, shallow pasteboard boxes of sizes suited to the spec-

imens, with covers shutting down (not sliding), are best. Those

from a half inch to an inch in depth, and measuring 1 by 2 up to

3 by 5 inches are most convenient and desirable ; the plain white

'jeweler's' boxes, sizes 1 to 7, made by the Dennison Co. in

assorted sizes and nested together, have proved very satisfactory,

and take up little space on the outward trip.

To pack Locusts, have at hand boxes, forceps, scissors, a large

awl (sharp-pointed scissors will do), cotton wadding or batting,

tissue paper, fiake naphthalin, rubber bands, and pencil. Select

a box of suitable size to contain the specimens which it is desir-

able to place together, punch the bottom, top, and sides full of
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holes with the awl to allow better circulation of air and more
rapid evaporation of moisture; place a layer of specimens on the

bottom, heads out, sprinkle among them a little naphthulin to

prevent mold and repel vermin, and cover with a layer of good
quahty cotton cut to fit the box. Cotton waddinp; is more con-

venient to use and does not adhere to the specimens so persist-

ently, but sometimes it is not readily procurable in out-of-the-

way localities. Two or more layers of insects may be placed in a

box but the fewer the more rapidly do the specimens dry out and
they then retain their color better. The upper layers may be

laid directly upon the cotton covering the lower, but a layer of

tissue paper between them facilitates separation when unpack-

ing. Pack until the box is so full that specimens cannot shake

about, cover, and tie tightly with thread or shp on a rubber band.

On the bottom write place, date, number, and character of speci-

mens and any other desirable data, which will then still be on

the box when fts cover is removed while dampening.

The boxes thus packed may be placed in an empty net and
hung up in the breeze in the shade to dry, or any place in a cur-

rent of warm, dry air,—over a stove or lamp in emergency.

Care must be taken to keep them out of the way of mice, ants,

and other vermin. When perfectly dry they may be shipped any
distance.

In brief, specimens must be: (1) packed so they cannot shake

about; (2) labeled; (3) dried; (4) protected from mold and ver-

min; (5) protected from crushing during transportation.

If suitable boxes cannot be had, paper tubes may be made as

follows: roll a strip around a pencil or other stick of suitable

size,—crush in the end, insert the specimen, stuff cotton into the

other end to prevent the insect from shaking about and falhng

out,—if necessary crush in this end also. Write data on outside

of tube. This method requires much more time and space than

the use of boxes, consequently is suited to relatively small num-
bers. If more than one specimen is placed in a tube all are

likely to be damaged.

Dampenixg, Pixxixg, axd Spreading.

When ready to mount the specimens, the boxes from each

locality or of each lot should be gathered together, the number
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of specimens from each noted, and printed labels ordered accord-

ingly; finally, make ready the dampening box. Almost any

contrivance will answer, even simply wrapping in wet towels, but

the following has proved very satisfactory in practice. Make a

wooden box, 12 by 20 inches and 12 inches deep, and line it with

zinc or lead, soldered water-tight; make a cover of the same

construction shutting down upon rubber around the opening;

place in the box a layer of wet sand two inches deep. Strew in

a handful of flake naphthalin and set the box in a cool place.

If mold appears, renew the sand and naphthalin. The sides

and top of unprotected metal or glass containers condense

moisture so quickly that their contained atmosphere is drier

than desirable.

Remove the covers of a sufficient number of boxes of insects;

set the boxes on the sand or on a sheet of paper over the sand and

leave for 24 to 48 hours or until sufficiently pliable to be manip-

ulated without injury. The time necessary will depend upon

a number of factors—size and character of specimens, tempera-

ture, etc. If kept cold mold is not likely to cause trouble; and

naphthalin is very useful as at least a partial preventive of mold.

Mounting.—Very small specimens,

—

e.g., Tridactylus and the

smaller species of Nemobius, and early stages of many other

species,—are conveniently mounted across the end of a card-

board point mounted on a moderately stout pin. For this pur-

pose use the best thin white bristol-board. Take a strip |- or

^-inch wide and cut it obliquely across into triangles of about

/a-inch base. With the forceps take up a point, dip one side

of the tip into alcoholic white-shellac solution, and apply to the

left side or underside of the specimen in such a way that when the

insect's head is away from you the point is at its right. Let the

shellac dry thoroughly and mount on a No. 4 white pin, placing

the label on the pin.

For pinning specimens, use a 39-mm. japanned steel pin of the

best quality. The mode of pinning varies somewhat with the

family. Earwigs, Roaches, and Crickets are best pinned after

the fashion of beetles, i.e., through the right wing-cover; so also

the Long-horned Grasshoppers and their kin, usually; Phasmids,

and Mantids through that part of the body which will best sup-

port the strain and carry the weight. Acrididae should be
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pinned through one side of the posterior part of the pronotum
(nietazone)—if properly done, this supports the wliole body per-

fectly and allows the wings of tlie opposite sitle to he spread

without difficulty. It was Scudder's custom to pin through the

right side of the metazone and spread the wings of the left side.

For spreading, the usual board with a deep, cork-bottomed

groove is best, on account of the space required for the legs and the

frequently crested form of the pronotum. After properly pinning

in the groove and arranging the legs, bring the wings forward con-

siderably more than a right angle, until the hind wing is fully

expanded. Hold in place with strips of glass or cardboard until

dry. For this work the glass-headed black pins sold as 'mourn-

ing-pins' are desirable, and strips of window-glass or microscope

slides with ground edges. It is usually necessary to spread the

wings of but few^ of a kind, temporarily at least.

At this time also, suitable arrangement of the legs, abdomen,
and those parts of the body used in identification should be made
if possible. In general, long antennae should be directed back-

w^ard (but not too high nor too close to the pin) to save space, the

parts of the legs slightly separated, and the end of the abdomen
exposed to view to facilitate study.

Dampened specimens may be removed from the setting-board

in 24 to 48 hours; fresh, unstuffed specimens require 10 to 20

days according to condition of the atmosphere, weather, etc.

Labels, for convenience in handling and study, should be as

small as possible but should give the essentials of place and date

(State, town, day, month, year) and if more is desirable a 'lot'

label may be used, with reference made to a lot-book in which
are entered the full history and all details known.

Collections, Cases.

Collections of Orthoptera seem to be especially subject to the

attacks of mold and insect pests. For these reasons they should

be kept in a dry atmosphere, preferably above the ground floor,

and always more than a foot above the floor of the room, the

cases charged with naphthalin, and examined frequently. If

found to be infested, fumigate, label, and inspect frequently for

two years. Fumigation should be done at a temperature of 70°

to 90° F., if possible, and with carbon bisulphide at the rate of
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3 pounds per 100 cubic feet—carbon tetrachloride and chloro-

form are not as reliable nor as cheap.

Owing to the weight of the specimens, cases for Orthoptera

should be lined with cork, either natural or compressed, because

it holds the pins more satisfactorily than any other material.

Very large specimens should be steadied by pins placed at the

sides of the body. For small specimens mounted on very slender

pins, selected peat or pita pith are preferable, allowing the inser-

tion of the pin more readily and with less danger to the specimen.

The Schmitt box is of convenient size for study. A larger case,

15 by 18 inches with a glass cover (the museum type) is desirable

for exhibition and when large numbers are to be provided for.

My personal collection is arranged chiefly on blocks of com-

pressed cork, and of peat covered with white paper, four and a

half by seven and a half inches; 12 blocks (6 by 2) in a wooden
tray two inches deep, 12 trays in a metal case whose cover clamps

on so tightly as practically to exclude dust, dampness, and

insects. This method gives facihty of access to a large number at

once, convenience of handling in rearrangement and study (a

block or tray at a time), and as much safety as practicable.

It is not adapted to exhibition nor to examination by unskilled

persons.

Packing of pinned specimens.—Whenever it is desirable to ship

pinned specimens special pains must be taken to ensure safe

delivery. If possible, don't ship them!—carry them, or send by
some careful hand. In the rough handling to which specimens

are subjected by mail and express, heavy specimens are likely to

become dislodged and run amuck, laying waste the entire con-

tents of the box; or hind legs fall off and start on a career of their

own. To prevent as far as possible such doings,— 1st, select a

strong, cork-lined box with lining firmly fixed in place; 2d, lay a

piece of split cotton wadding, fuzzy side up, on the bottom of the

box to entangle wandering members; 3d, pin all specimens firmly

into the cork and hold in place with pins crossed over body; and

4th, pack in a large, strong, outer container with plenty of elastic

material, such as excelsior, between the two.

I have received and sent pinned specimens by mail with perfect

success,—and with no success! I have done the same b}^ express

with no better results; but usually, if the packing is correctly
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done and the stuffing between the boxes is sufficiently elastic,

the results are satisfactory. All shipments, however, are

attended with considerable risk of damage or even of total loss,

and carriage of valuable specimens in person is advised.

The Orthoptera of New England.

Key to the Families of Orthopteroidea of New England.

A. Abdomen ending in a pair of conspicuous, homy, unjointed pincers or

forceps-like appendages, and the tarsi three-jointed. The three pairs of

legs similar in form and nearly equal in length. \\'ings, if present, folded

transversely as well as radially and hidden, save at tips, under leathery

wing-covers which meet in median hne. Dorsum of abdomen exposed

posteriorly, homy.
Order Dermaptera, Family Forficulidae of authors, p. 283.

AA. Abdomen without forceps-like appendages at end, or if so, with tarsi

five-jointed. Wings, if present, folded in fan-hke plaits to their base and

covered more or less completely by stiffer, parchment-like wing-covers.

Order Orthoptera.

B. Legs equal or nearly equal in size, the hind thighs not distinctly enlarged

for leaping. Auditory and sound-producing organs absent. Tegmina
(wing-covers) and wings in later nymph stages, when present, in normal

position. Ovipositor not conspicuous. Xon-saltatorial Orthoptera.

C. Body strongly depressed; broad, often more or less oval in outline.

Head nearly or quite concealed by pronotum, the face ventral, the

mouth posterior. Pronotum shield-shaped. The three pairs of legs

much alike Cockroaches, Family Blattidae, p. 299.

CC. Body elongate ; head freely visible from above.

D. Pronotum elongate. Front legs raptorial, the coxae elongate and

thighs enlarged, spinose.

Praying Mantids, Family Mantidae, p.
327.i

DD. Pronotum short, but httle longer than head. All legs similar;

coxae not elongate.. .Walking-sticks, Family Phasmidae, p. 321.

BB. Hind legs elongate, the thighs enlarged for leaping. Auditory and

sound-producing organs usually present. Tegmina and wings in later

nj-mph stages, when present, reversed in position. Ovipositor usually

conspicuous Saltatorial Orthoptera.

E. Antennae much longer than the body, bristle-shaped, delicately taper-

ing. Tarsi three- or four-jointed. Ovipositor usually prolonged and

compressed, blade-like, or cyUndrical and needle-like in form. Audi-

tory organs situated near base of front tibiae, stridulating organs on

dorsal field of tegmina.

Introduced; not estabhshed.
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F. Tarsi four-jointed. Ocelli usually absent. Tegmina sloping at the

sides of the body (except a small area near the base in male). Ovi-

positor compressed, blade-like, the tip not enlarged Katydids,

Long-horned Grasshoppers, Cave-crickets, Family Teltigoniidae,

p. 333.

FF. Tarsi three-jointed. Ocelli variable. Tegmina flat above, bent

abruptly down at the sides in both sexes. Ovipositor usually

visible as a cylindrical, straight, or up-curved needle-like organ,

the tip very slightly enlarged Crickets, Tree-crickets, Mole-

crickets, Family Gryllidae, p. 384.

EE. Antennae shorter than the body, of varied form. OcelU present.

Tarsi usually three-jointed. Auditory organs at sides of base of

abdomen. Stridulation produced (in large part) by rubbing the hind

thighs against the tegmina. Ovipositor composed of a dorsal and a

ventral pair of short, curved pieces moving vertically, with acutely

pointed, divergent tips. . . . True Locusts, Short-horned Grasshoppers,

Family Acrididae, p. 423.



EARWIGS —Odor DERMAPTERA.

The small group of inscM-ts popularly callocl Earwigs and known

in scientific terminology' as Dermaptera, Euj)lexoptera, or

Forficulidae, at the present time usually given ordinal rank, has

been associated in entomological literature so long with the true

Orthoptera (Grasshoppers, Crickets, Locusts, etc.) that it seems

desirable to treat the New England forms in this Manual.

Earwigs are insects of small or medium size, with direct develop-

ment, and an elongate body bearing at the hinder end a pair of

pincer-like appendages. The metathoracic wings, when present

and functional, are membranous for the most part, complexly

folded, and nearly covered by the horny mesothoracic wing-

covers, which meet in the median line. The legs are short,

similar in form, with three-jointed tarsi. The hinder part of the

dorsum of the abdomen is exposed and of horny consistency. In

their elongate form, exposed abdomen, short legs, abbreviated

wing-covers, active movements, avoidance of light, and scaven-

ging habits the Earwigs strikingly resemble the rove-beetles

(Staphjdinidae) and in consequence are sometimes collected for

them by coleopterists. They may be at once distinguished,

however, by the forceps-like appendages at the end of the bodj\

The forceps or pincers are homologous with the cerci of other

insects and are characteristic of the group. ^ They are usually

more highly developed in the male than in the female and young

(in which they are much alike), in some exotic species being of

extraordinary size and exceedingly odd form, asymmetrical, or

even dimorphic in the same sex. They are used as weapons both

of defense and offense;- in pairing; and in some cases, at least, as

an aid in folding and unfolding the wings. They are characteris-

tically developed even in the wingless species.^

' In the young of Diplatys, from India, the cerci are very long and many
jointed, resembling antennae. At the last njTnph stage they are abruptly

reduced to a single segment.

- From personal experience I know that the Maritime Earwig can draw blood

with them from human fingers.

^ This is to be expected; the wings are used only for flight, are more suscep-

tible to environmental influences, and degenerate when not used; while the

forceps, employed for several purposes, remain functional.

283
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The metathoracic wings are folded in a complex and character-

istic manner: first radially, from a point nearly midway of the

front margin, the tip is folded, fan-like, down upon the base; the

wings are then tucked away beneath the tegmina, under which
they are almost entirely concealed (Fig. 23). There are many

wingless forms, and it is said that

even the winged species seldom fly.

Thus Sharp states: "Though For-

ficula auricularia [the common Euro-

pean Earwig] is scarcely surpassed

in numbers by any British insect,

yet it is rarely seen on the wing; it
Fig. 23.—Wing of Little Earwig, i / .

°'

Labiaminor. (After Lugger.) IS proDable that the majority 01 the

individuals of this species never

make use of their organs of flight or go through the complex

process of folding and unfolding them."

The development is direct and the young resemble the adults,

from which they may be distinguished, in the case of the winged

species, by the lack of wings and tegmina, whose future presence

is indicated in the later nymph stages by radiating ridges on each

side of the metanotum. In at least some of the wingless species

the number of abdominal segments visible in the young female

differs from that in the adult (see Anisolahis maritima). Often

also the form of the forceps of the young is different from that of

the adult, especially in the male.

It is said that the females often outnumber the males. While

usually larger, in some cases at least {e.g., Ldbidura riparia) the

proportions frequently seem to be reversed. This possibly points

to the custom of combat among the males.

The coloration of Earwigs is prevailingly dull, though some-

times prettily varied with yellow and reddish; some exotic species

present attractive and even striking colors and patterns of

ornamentation, possibly coupled with more diurnal habits. In

this connection it is of interest to note that in the winged species

the sculpture and texture of the exposed part of the wings usually

agree with those of the wing-covers.

A few technical terms, other than those common to other

Orthoptera, need explanation. The large plate at the end of the

abdomen above is called the anal plate or last dorsal plate; a
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similar one on tlic under side is tlio penultimate ventral segment,

the ultimate showing only as two triangular plates at the sides

and behind it. The pygidium is a ehitinous plate between the

bases of the prongs of the forceps, extending downward and

sometimes forward; rarely, it is fused with the anal plate (Labi-

dura riparia). Attached to its lower (posterior) end is another,

the metapygidium, which is followed by the telson or supra-anal

plate. These three plates are termed opisthomeres and their

relative development is a character used in classification. The
hinder ones are often greatly reduced in size and visible only with

difficulty in dried specimens. Sometimes the last dorsal segment

is prolonged backward to form a squamopygidium whose hind

margin is termed the anal process (Apachyus, Dendroiketes)

.

The most useful characters for distinguishing species are found

in the forceps of the male; indeed, without male specimens the

identification of closely allied Earwigs is impossible. The form

of the pygidium and that of the last visible abdominal segments

perhaps come next in importance; and the characters presented

by the tarsi, the proximal segments of the antennae, and the

tegmina and wings are much used.

Earwigs are usually secretive during the day, hiding in niches

and crannies or under any objects on the ground offering shelter;

in the afternoon and evening they become more active, the winged

species occasionall}' flying about freely and sometimes appearing

about lights in numbers.

This habit of entering crevices for shelter, combined with their

elongate form and crawling, sinuous movements, is very likely

responsible in part for their popular name, which is based on the

notion that they enter the ears of sleeping persons, an idea which

apparently lacks confirmatory facts but which is widely prevalent

in Europe and appears in the colloquial name in other languages

as well as ours:

—

Ohr-Wurm in German, perce-oreille in French.

The food of Earwigs has generally been stated to be vegetable

in character, but some species* are undoubtedly carnivorous and

predatory and probably many will be found, when studied, to be

omnivorous. The European Earwig has been reported as some-

times doing considerable damage to the 3'oung foliage of hops,

clover, etc., and the blossoms of phlox, dahlias, and roses. Others

feed largely on living insects, preferablj^ soft-bodied species, and
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some are probably scavengers. No Earwigs are known to be

trulj^ aquatic but many live in damp places and some species die

quickly if deprived of moisture.

The mother Earwig in taking care of her eggs and young shows

an attachment rarely exhibited by insects. Thus DeGeer' says:

"At the commencement of June I found under a stone a female

Earwig accompanied by its young. I placed them in a sand-box

where I had put a little fresh earth, and it was curious to see how
they ran under the stomach and between the legs of the mother,

who remained very quiet and allowed them to do it : she seemed to

cover them as a hen does her little chicks, and they remained

often in this position for hours. The insects of this genus have

then, in a kind of manner, care for their young, even after their

birth; and they seem to wish to protect them by remaining near

them.

"Another time, I found a pile of eggs on which the mother was
seated and of which she took the greatest care imaginable with-

out ever moving a step away. I took it with its eggs and placed

it in a sand-box half filled with fresh earth, in such a fashion that

the eggs were scattered here and there : but soon the mother took

the eggs one after the other between her jaws and transported

them. After several days I noticed she had got them all together

in a like place on the surface of the earth and there she remained

constantly seated on them in such a manner that she seemed to

cover them."

Our species are few in number, of such inconspicuous habits and

local occurrence that observations have rarely been made upon

them, and relatively little is definitely known concerning their

life histories, seasons, and habits in particular. One of the best

papers dealing with a New England species is that by Bennett

(Psyche, vol. 11, p. 47-53, June 1903) relating his observations on

the habits of the Maritime Earwig at Cold Spring Harbor and in

captivity (see p. 290). Probably all of our species could be reared

in confinement with little difficulty. The European Earwig also,

a recent immigrant of local occurrence, has been studied by gov-

ernment specialists (U. S. Dept. Agric, Bull. 566, p. 1-12).

The student of this order should read the introduction of

Burr's Dermaptera in the Fauna of British India (1910). There

' Quoted from Burr, in Fauna of British India.

I
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he will find a valuable list of papei-s and muiiorous figures. The
same author's treatment of the order in the CJenera Insectorum

is the latest work on its classification and is illustrated with

many colored plates, but a preUminary study of the works of

Zacher^ and Verhoeff- will be necessary to make it comprehen-

sible. The article by de Bormans in Das Tierreich covers a wide

variety of forms and contains many outline cuts of species. A
useful rtsume of the North American forms, with keys, will be

found in the "Notes" of Caudell (Proc. U. S. Nat. Mus., vol.44,

p. 595-599, 1913). The latest article on the North American

species of the order is that by Hebard ("Notes on the Eanvigs of

North America north of the Mexican Boundar}^" Ent. News,
vol. 28, p. 311-323, 1917).

Onlj' six kinds of Earwigs have ever been captured in New Eng-

land and the occurrence of one of these was purely accidental.

Two are introduced species which have maintained themselves

for longer or shorter periods in association with man; another is a

cosmopolitan species, perhaps of Palaearctic origin, which has

established itself at various points on our seashore at high-water

mark; another species, scanty in numbers but widely and gener-

ally distributed, is regarded as an adventive from Europe; and
one,—the common European Earwig,—has established itself at

Newport, R. I., and bids fair to become another obnoxious

immigrant insect pest.

Measures of control against Earwigs, when needed, are probably

to be sought along the lines of depriving them of food and shelter,

or by poisoned food, such as the cleaning-up of debris, the use of

traps with attractive poisoned baits, possibh' also spraying with

repellent solutions—kerosene emulsion, formaldehyde, etc. The
devices recommended for trapping Roaches would probably be

found useful with these insects. (See Remedies, p. 266.)

The New England representatives of this order fall into three

families, viz.: Labiduridae, containing Anisolabis and Euborellia

with one species each (and Spandex, adventive); Labiidae, con-

taining Labia and Prolabia, with one species each; and Forficul-

idae, with Forficula, one species.

1 Zacher, F. Zool. Jahrb., vol. .30, p. 303-400, 1911.

" Verhoeff. See list in Zacher.
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It is not advisable to attempt characterization here of either

families or genera. The following key aims simply at facilitating

identification of the species known from our territory.

Key to Species known from New England,—Adults only.

(See Plate 13, fig. 1-15.)

A. Tegtnina and wings absent. Large, dark-colored species.

B. Antennae tapering, of one color, several of the terminal segments cylin-

drical, five to six times as long as wide. Femora yellowish. Forceps

of male widely separated at base, strongly asjTnmetric, that of right side

much more arcuate than the left, strongly and abruptly widened at base.

Maritime Earwig, Anisolabis maritima, p. 288.

BB. Antennae filiform, the segments more or less obconic, the distal ones

only two or three times as long as wide; usually one to three segments

near apex and sometimes also near base palhd. Femora yellowish,

usually banded with fuscous. Forceps of male approximated at base,

but little asymmetric, the base of the right half not strongly and

abruptly broadened in comparison with the left.

Banded, or Ring-legged Earwig, Euborellia annulipes, p. 291.

AA. Tegmina, or tegmina and wings, present. Small or medium-sized species.

C. Second tarsal segment not prolonged beneath third in side view.

D. Antennae with fourth segment nearly or quite as long as third. Wings

present, exposed behind closed tegmina. Last visible ventral seg-

ment of male with pronounced backward-pointing keel-Uke process.

Little Earwig, Labia minor, p. 292.

DD. Antennae with fourth segment distinctly shorter than third. Wings

absent. Male wath last visible ventral segment rounded posteriorly.

Brown Earwig, Prolabia arachidis, p. 293.

CC. Second tarsal segment expanded distally, cordate, in side view pro-

longed beneath the third segment.

European Earwig, Forficula auricularia, p. 295.

Maritime Earwig.

Anisolabis maritima (Gene).

Plate 13, fig. 12-14.

Forficvla maritima Gene, Ann. Sci. di Regno Lombardo-Veneto, Padova, vol. 2,

p. 215 (1832).

Anisolabis maritima Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 43,

pi. 7, 9 (1911).

Antennae 16- to 23-jointed (usually 19 to 20), about one-half as

long as body without forceps, luteous at base, deepening gradually
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to chestnut or hair brown at tip; tapering, the segments nearly

cylindrical, especially toward the tip, and from four to six times as

long as wide.

Pronotum nearly square, as wide as head, broadening slightly

backward, the front margin straight, hind margin a little convex,

hind angles rounded. Hind margin of mesonotum nearly straight,

of metanotum strongly concave. No visible trace of tegmina or

wings.

Anal plate of male about twice as wide as long, quadrate; of

female a little narrower and narrowed behind. Forceps of female

and young nearly straight, gently arcuate at tip, the inner margin

of the basal half crenulate; of male a little shorter, more arcuate,

less finely pointed at tip, and asymmetrical, the right member
being more arcuate (curving to 90° with base), and its inner basal

process broader, the inner margin faintly denticulate at base.

Blackish mahogany brown, reddish on forceps and edges of

terga above and more generally beneath. Legs luteous. Dorsal

surface smooth, waxen, minutely punctate. Ventral surface

pubescent with sparse, erect, chestnut-brown hairs one-fourth to

one-third as long as the segments.

Measurements.

Body and forceps Width Forceps Anteana

Male 21-28 4.4-7 3-4.5 8-11

Female 20-31 3.8-5.5 4-5.4 9-11.5 mm.

This is our largest Earwig, a squirming, mahogany brown, wing-

less insect about an inch long, whose unattractive coloring and
sinuous crawling movements usually produce a feeling of repug-

nance in the observer. It lives at or near high-water mark in

various localities along the coast, but in the Old World has been

reported from elevations of several thousand feet. Walden
states that it is found from Maine to Connecticut. It has been

reported to me from Gloucester, Marblehead, Lynn, Winthrop,

Squantum, and Somerset, Mass.; Newport and Tiverton, R. I.;

and at several points on the Connecticut coast, at various dates

from May 16 to September 17.

An interesting paper by C. B. Bennett on the habits of this

species appeared in Psyche, vol. 11, p. 47-53, June 1904, from
which the following account has been condensed.
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The Maritime Earwig lives near water and frequently enters it,

swimming about freely and hiding beneath floating objects. One
remained under water for 65 minutes. It requires a moist habitat

and dies if kept in a dry place. In walking over wet earth, the

body is dragged on the side, instead of on the broad ventral sur-

face. It is nocturnal, but not exclusively so.

The winter is passed as an adult, rarely in the last nymph stage.^

Eggs are laid chiefly in July and August, only a very few after the

middle of September, in cavities in the ground scooped out by the

mouth-parts of the female, usually beneath a log or stone. They
are laid in batches of from 25 to 90, sometimes as many as four

batches in the course of the summer. The female mounts guard

over them until they are hatched, and remains for a few days

longer; having once left her custody, the young are in danger of

being devoured by the mother if they venture to return.

The eggs hatch in about 17 days.^ The young resemble the

adult, but the legs are spotted and the antennae are proportion-

ally longer. The young female has ten abdominal terga, the

adult eight ; in the male both adult and immature have ten terga,

but the forceps of the young resemble those of the female. The
skin is probably shed four times and is usually eaten. The suc-

cessive stages show no characteristic differences and the length of

life is relatively long—one female lived 21 months in captivity.

The females are usually larger than the males and appear to be

three or four times as numerous.

This Earwig is at least partly carnivorous, feeding on dead or

living insects, crustaceans, fishes, etc., and acting as a scavenger

on the shore. Both freshly caught and captive individuals

refused vegetable food when offered. The forceps were used

defensively when attacked, and offensively in capturing living

Crickets, sand-fleas, etc., seizing and holding the prey while it was

eaten. In hunting, the prey was discovered by the antennae, and

instantly seized in the forceps by throwing the body sideways.

The forceps were also used in mating, and possibly the difference

in the shape of those of the male and female is associated with this

function.

1 Young 5 to 10 mm. in length were very plentiful at Marblehead Neck,

Mass., July 23, 1915.—A. P. M.



MORSE: ORTHOPTERA OF NEW ENGLAND. 201

Ring-legged Earwig; Banded Earwig.

Euborellia anniilipes (Lucas).

Plate 13, fig. L5.

Forficesila annulipes Lucas, Ann. Soc. Eat. France, (2), vol. 5, j). Ixxxiv
• (1847).

Shining pitchy black to reddish chestnut (this last color pos-

sibly due to immersion in alcohol?). Antennae filiform, the

segments relatively short and obconic, often with from one to

three of them near tip and others near base pale luteous or white.

Legs luteous; usually, or at least frequently, with the femora

banded transversely with fuscous, and sometimes similar bands

on the base of the tibiae. Immature specimens are brownish

instead of fuscous. The markings of the legs and antennae are by
no means reliable as a distinguishing character, being often absent.

Forceps shorter and stouter than in A. maritima, in the male

less asymmetrical, nearer together at base, the right half less

enlarged at base, tapering smoothly, a little more arcuate at tip

than the left.

Measuremenls.

Body and forceps

Male 11-14

Female 11-16

This is a smaller species than the Maritime Earwig. The sur-

face of the body sometimes appears more shining, due to less

pubescence.

Adults and young of this species were taken at Brighton, Mass.,

February 1, 1909, in a killing-shed at the Brighton abattoir.

Reference has been made elsewhere in this work under another

species {Prolabia arachidis) to the occurrence of this Earwig and

associated insects at this locality and its habits need not be further

considered here. Were staphylinid beetles more generally sought

by collectors of insects it is probable that additional data would

soon accumulate. So far as I am aware, this is the only instance

of its capture in New England, but it is a cosmopolitan species

and may turn up at any time in any part of our territory in suit-

able situations. Unlike the Maritime Earwig, it is not restricted

to the sea-coast.

Since writing the foregoing, I have seen specimens captured by

Width
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Mr. B. H. Walden in Connecticut, while inspecting shipments of

plants.

Little Earwig.

Labia minor (Linne).

Fig. 23; Plate 13, fig. 6-9.

Forficula minor Linne, Syst. Nat., ed. 10, vol. 1, p. 423, n. 2 (1758).

Labia minuta Scudder, Boston Journ. Nat. Hist., vol. 7, p. 415 (1862).

—

Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144 (1868); Rept. Ct.

Bd. Agric. for 1872, p. 378 (1873).—Burnham, Proc. Manchester (N. H.)

Inst. Arts and Sci., vol. 1, p. 47 (1901).

Labia minor Fernald, Orth. N. E., p. 137 (1888).

—

Scudder, Psyche, vol.

9, p. 99 (1900).—Walden, BuU. Geol. Nat. Hist. Surv. Ct., no. 16, p.

47 (1911).

Antennae 12-segmented, hair-brown, the last two or three

segments and sometimes the base pale yellowish brown, the

segments subcylindrical or fusiform.

Pronotum as long as head but narrower, rounded posteriorly;

tegmina as wide as pronotum and nearly twice as long, obliquely

truncate posteriorly. Exposed part of wings half as long as

tegmina, rounded postero-laterally. Exposed part of abdomen
varying from one-third as long to equal to the tegmina. Hind
margin of last dorsal segment of male with a pair of small tubercles

near mid-line.

Forceps of male about four-fifths, of female about two-thirds,

as long as tegmina, of male widened internally near base by a

slight angular process, separated at base by a space nearly equal

to their basal width, arcuate, their inner margin roughened by 9'

or 10 minute, backward-pointing denticulations; of female a

little shorter than in male, flattened at base, attingent through-

out, without denticulations. In the male a chitinous, back-

ward-pointing process arises from the middle of the last visible

ventral segment, its ventral margin curving gently upward to

the tip.

Head and sides of abdomen dark brown, deepening to blackish.

Pronotum, tegmina, and exposed wing-tips light to medium-dark

hair-brown. Forceps and dorsal median third to half of abdo-

ment chestnut, deepest on forceps, rarely with a transverse dusky

cloud midway between tips of wings and base of forceps.



Forceps



Tegmina
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European Earwig.

Forficula auricularia Linn<5.

Plate 13, fig. 1-5.

Forficula auricularia Linn6, Syst. Nat., ed. 10, vol. 1, p. 423 (1758).—
Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 46 (1911).—Cau-
DELL, Joum. N. Y. Eiit. Soc, vol. 15, p. 170 (1907).—Jones, U. S. Dept.
Agric, Bull. 566, p. 1-12 (1917).

Antennae 11- to 14-segmented, brown, about two-thirds as long

as body. Pronotum shield-shaped, front margin straight, sides

straight and parallel, rounding smoothh'into hind margin which is

strongly convex. Tegmina about one and one-third times as long

as pronotum; exposed part of wings half as long as tegmina.

Glandular tubercles on sides of terga of abdominal segments 3

and 4 (second and third visible). Anal plate of male twice as
wide as long, quadrate, with a pair of low, broad, rounded eleva-

tions near hind margin equidistant from margin and mid-line;

lateral margins Wrongly compressed, reflexed upward; hind mar-
gin slightly bisinuately convex. Anal plate of female a little

narrowed behind, the details of conformation described for the

male less pronounced.

Forceps of male arcuate, caliper-like from wude and flat bases;

the outer margin sinuate, the inner margin armed at base with
several small teeth, a large and prominent one at the quarter or

third, directed backward and inward. The males are dimorphic
in length of forceps, one series averaging about 4 mm., the other

about 7 mm. Forceps of female but little depressed at base, inner

margins straight, attingent, the tips a little arcuate, delicately

pointed. Forceps of nymph slender throughout, not widened at

base, sinuate, less acutely pointed at tip than in the female.

Color varying widely from yellowish to fuscous, usually darkest

on the sides of the abdomen and disk of pronotum ; the head, legs,

and forceps usually paler; the sides of the disk of the pronotum,
sides of exposed portion of wings, and variable amounts of the

sides and dorsum of pronotum pallid or luteous.

Measurements.

Body (without forceps) Width Forceps Tegmina Antenna

Male 10-14 3^ 3.4-4 2.5-3 6-9

7 -9

Female 9.5-14 3-4 3-4 2.5-3 6-7 mm.
2.5
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This Earwig has been reported from New York, New Jersey,

and Indiana, probably having been introduced with merchandise,

plants, or similar materials, but its permanent colonization in any

of these States is very much in doubt. Unfortunately, there is no

uncertainty concerning its establishment in force at Newport,

R. I., where it was first noticed in 1912, and, in 1916, ten square

miles were found to be infested, with many outlying colonies. So

abundant is it that it has become a decided nuisance by entering

houses at night. "On one estate, each morning when the porch

awnings were let down, over a quart of earwigs dropped out and

were swept up and burned."

In Europe this species is reported as laying its eggs early in the

spring. At Newport 75 per cent of captive females laid between

November 6 and December 26. The females hibernate in the

ground from two to eight inches beneath the surface and attend

the young nymphs in the spring. These latter are at first white,

gradually become olive green and even steel gray, with nearly

transparent legs and a dull-brown head. There are four nymph
stages and maturity is reached about July 18.

The young nymphs leave their nests especially on warm nights

about two hours after dark. They swarm over the ground within

a few feet of the nest and feed on very tender green shoots of

clover and grass. Later, they attack Lima bean and dahlia

plants, and the flowers of sweet-william and roses, doing great

damage. The adults feed largely on flowers but also eat larvae

and dead and dying insects, even of their own species.

Late in summer the adults gather in large numbers in the shelter

afforded by crevices and vines near a good food supply and mate.

The adult males die off in the fall and relatively few females

hibernate successfully.

This Earwig has also been recorded from Kingston, R. I. (pos-

sibly stragglers from the Newport colony?), and is reported as

having been bred from imported brown-tail moth nests at the

Gipsy Moth Laboratory at Melrose, Mass. (For remedies, see

p. 268 and U. S. Dept. Agric, Bull. 566.)

Spandex sp.

Spandex percheron [sic] Gu^kin and Percheron. Hebard, Ent. News, vol.

28, p. 323 (1917).

A single example of this genus has been captured in New Eng-
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land. The record was based on a badly mutilated specimen in

the Harris collection which was described as new by Scudder

under the name of Spongophora hipunclata (Boston Journ. Nat.

Hist., vol. 7, p. 415, 1862). It was later (Psyche, vol. 9, pp. 99,

105, 1900) referred by him to Forficula perchcroni Gucrin and
Percheron. The specimen is no longer extant and it is now impos-

sible to ascertain definitely to what species it belonged.

It is recorded as taken May 20, 1827, presumably in Boston or

vicinity, and was probabh' an accidental importation in merchan-

dise from the West Indies or South America.

Two additional native species of Earwigs are recorded from

New York State, one believed to be adventive from the south

(or mislabeled), and possibly examples may yet be taken in west-

ern or southern New England. Adventive specimens of various

tropical and subtropical species may be captured at any time in

almost any part of our territory.

Synonymy.
•

Owing to the confusion of species and shifting of names in

works bearing on the New England representatives of the

order the following partial synonymy is appended for the con-

venience of the student:

Forficula aculeata Scudder. Sctjdder, Proc. Davenport Acad. Xat. Sci., vol. 8,

p. 5 (1901).—Walden, Orth. Ct., BuU. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 4.5 (1911) = Doru aculeatum Scudder. Not yet known from New Eng-
land but has occurred in New York and New Jersey.

Forficula percheroni Guerin and Percheron. Scudder, Cat. Orth., Proc.

Davenport Acad. Nat. Sci., vol. 8, p. 5 (1901); Scudder, Psyche, vol. 9,

p. 99 (1900) =Spandex sp.

Forficula pulchella Servdlle. Scudder, Cat. Orth., Proc. Davenport Acad.

Nat. Sci., vol. 8, p. 5, (1901).—Walden, Orth. Ct., Bull. Geol. Nat.

Hist. Surv. Ct., no. 11, p. 46 (1911) =Prolabia pulchella. Not knowTi

from New England.

Labia burgessi Scudder. Scudder, Psyche, vol. 9, p. 119 (1900) = Prolabia

arachidis Yersin. Specimens flTongly identified by Scudder.

Labia minuta Scudder. Scudder, Nat. Monogr., Boston Journ. Nat. Hist.,

vol. 7, p. 41.5 (1862), (orig. desc).

—

Smith, Orth. Me., Proc. Portland

Soc. Nat. Hist., vol. 1, p. 144, (1868); Orth. Ct., Rept. Ct. Bd. Agric.

for 1872, pp. 378, 383(1873).—Burnham, Proc. Manchester Inst. Arts

and Sci., vol. 1, p. 47 (1900) =Labia minor Linne.

Psalis percheroni Guerin and Percheron. Caudell, Proc. U. S. Nat. Mus.,

vol. 44, p. 599 (1913) =Spandex sp.

Spongophora bipunctata Scudder. Scudder, Boston Journ. Nat. Hist., vol. 7,

p. 415 (1862) orig. descr., =Spandex sp.



ORDER ORTHOPTERA.

Non-saltatorial Orthoptera.

This group comprises three families which have received as

many different group-names in allusion to their different modes of

progression or the special adaptations shown by the legs

:

Cursoria,—running Orthoptera, Family Blattidae, Cockroaches.

Ambulatoria, or Gressoria,—walking Orthoptera, comprising

the Family Phasmidae, Walking-sticks, and the Family

Mantidae, Praying Mantes or Mantids. The latter family

has also been termed

Raptoria,—from the predatory habits and the special modifica-

tion of the front legs for seizing prey.

COCKROACHES—Fapiily BLATTIDAE.

Body strongly depressed, more or less oval. Antennae long,

bristle-like. Head concealed beneath the pronotum, the face

ventral, the mouth posterior. Coxae long and free; legs slender,

similar, compressed, the femoro-tibial joint moving in a hori-

zontal plane. When fully developed, the tegmina are parch-

ment-like and overlapping, and the wings membranous, with

large anal area ; both tegmina and wings are often rudimentary or

wanting in the female and sometimes in both sexes.

Cockroaches are prevailingly tropical in distribution, needing

heat and moisture, and only three native species are thus far

known to inhabit New England. The group appeared very

early in geologic time, some representatives as early as the middle

Silurian and many in the Carboniferous Age. In all, over 130

species have been described from the Palaeozoic rocks of the

United States. Consequently it is a group of great interest to the

student of insect palaeontology. "Of no other type of insect can

it be said that it occurs at every horizon where insects have been

found in any numbers; in no group whatever can the changes

298
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wrought by time be so carefully and completely studied as here;

none other has furnished more important evidence conoerfiing the

phylogeny of insects" (Scudder).

The Cockroach family is thus one of ancient lineage, though of

hopelessly plebeian tastes, and many of its members are, to

human eyes, of repulsive appearance and unpleasant associations.

Adapted by their flattened form to find ready concealment in

crevices, when disturbed they scuttle away on rapid feet, with

head hidden beneath their shoulders, into the darkness and pro-

tection afforded by near-by cracks and crannies. Omnivorous in

diet, they devour with insatiable appetite everything edible that is

not too hard or tough for their flabby jaws, and leave defilement

wherever they pass.

Endowed as they are with such habits and tastes, it is only

natural that some species should have associated themselves with

barbaric, hut-dwelling man, become domesticated, and continued

with him into civilized dwellings, until they are now all but

unknown in the wild state. And these obnoxious vermin afflict

man with their presence and depredations in spite of his efforts

to be rid of them.

Their biologic relation to man as a purveyor of food and shelter

is well shown in a tabular statement of the family as it is found in

New England

:

Native species, lix-ing out-of-doors 3

Adventive North American species 1

Exotic species, living in buildings, fully established but dependent on man 5

Adventive exotic species, occurring accidentally, brought in with articles of

commerce in ships, etc 8

Total 17

The exotic species of adventitious occurrence are, in practically

every instance, accidental specimens of tropical and subtropical

Roaches w-hich have hidden themselves in merchandise, notably

banana bunches and orchids, and have by this means been

introduced inadvertently into New England. Fortunately, they

fail to establish themselves and become permanent members of

our insect fauna owing, it is probable, chiefly to climatic reasons.

It is likely that many other species of similar habits and distribu-

tion will be reported from time to time, in consequence of similar
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accidental importations. It would obviously be incorrect to

regard such waifs and strays as an essential part of the New
England fauna, and unnecessary and out of place to include them

here except briefly. For this reason the Key to Species aims to

cover only those which are known to exist here naturally or to

have maintained themselves for longer or shorter periods of time.

The number of generations of these insects per year appears to

differ with the species. Of the wild, native Roaches there is but

one brood ; of the German Roach or ' Croton-bug' there are several,

according to latitude; and the Oriental Roach is believed to re-

quire several years to reach maturity. The eggs are usually laid,

several at a time, enclosed in a horny, bean-shaped capsule called

an ootheca (o-o-the-ca) which is carried about for several days

protruding from the body of the female, and is finally dropped

apparently at random in the haunts of the adult. The capsule

opens along one side (in some species the inner, in others the outer

side) by a seam. The young are said to secrete a liquid which

dissolves the cement and allows them to emerge by pressing apart

the lips of the seam. Some species are reported to be viviparous.

It is said that the female in certain instances aids the young

to escape.

The sexes may generally be distinguished without difficulty,

though there is no visible ovipositor. The males are character-

ized in most genera, in addition to the conspicuous cerci, by the

presence of a pair of styles.

These are placed at the sides of

the hind margin of the last ven-

tral segment of the abdomen.

The females of some genera have

the last ventral segment cleft by fig. 24.—Egg capsule of Penpianeta

a median fissure, dividing it into «™^"~ «, side; 6 eud view. Natural
' °

size indicated by outline figure. (After

obliquely sloping right and left Mariatt.)

valves.

Roaches are nocturnal insects, remaining quiet by day in the

sheltering darkness of their abode. At night they sally forth

seeking food, and attack everything edible, especially such articles

as contain starch. Wall-paper, clothing, book-bindings, etc., are

subject to their depredations as well as ordinary food stuffs, and

the aggregate damage is very heavy, particularly in warm
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climates. "The ilamage they do is not only in the products

actually consumed, hut in the soiling and renderinf; nauseous of

everything with which they come in contact. They leave, where-

ever they occur in any numbers, a fetid, nauseous odor, well

known as the 'roachy' otlor, which is persistent, and cannot be

removed from shelves and dishes without wasliing with soap and

boiling water. Food supplies so tainted are beyond redemption.

This odor comes partly from their excrement, but chiefly from a

dark-colored fluid exuded from the mouth of the insect, with

which it stains its runways, and also in part, doubtless, from the

scent glands, which occur on the bodies of both sexes ])etween

certain segments of the abdomen, and which secrete an oily liquid

possessing a very characteristic and disagreeable odor. It fre-

quently happens that shelves on which dishes are placed become

impregnated with tliis roachy odor, and this is imparted to

and retained by dishes to such an extent that everything served

in them, particularly liquids, as coffee or tea, will be noticed to

have a peculiar, disgusting, foreign taste and odor, the source of

which may be a puzzle and will naturally be supposed to come
from the food rather than from the dish" (Marlatt).

Remedies for Roaches in dwelhngs are innumerable, but few

are effective and satisfactory. Aside from closing up and fumi-

gating the entire premises with hydrocyanic-acid gas (a deadly

poison, consequently dangerous and inconvenient to use), dusting

the haunts of the insects with powdered sodium fluoride is per-

haps as effective as any means of keeping the household species

in check.^ Glass jars laid on the side and baited with banana

peel or molasses, the mouth closed bj^ thrusting into it a paper

cone with opening wide enough for entrance of the Roaches, have

been used with good results, sometimes capturing them alive in

considerable numbers. Poisoned paste, pyrethrum powder,

powdered borax and chocolate, plaster-of-paris and flour (one

part to four) with water placed near by, are other remedies

frequently used. "Rather than put faith in half of those which

have been published, it were better to rely on the recipe . . .

current among the ^Mexicans: To get rid of Cockroaches,—Catch

three and put them in a bottle, and so carry them to where two

' Farmers' Bulletin no. 658, U. S. Dept. Agric.



302 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

roads cross. Here hold the bottle upside down, and as they

fall out repeat aloud three credos. Then all the cockroaches in

the house from which these three came will go away" (Blatchley,

Fig. 25.—Diagram of the fully developed tegmen and wing of a Blattid.

1. Marginal field. A—Anal sulcus.

2. Scapular field. Ax—Axillary vein.

3. Discoidal field. C—Costal veins.

4. Anal field. D—Discoidal vein.

5. Anterior field. M—Median vein.

6. Intercalated triangle. Mr—Branches of median vein.

7. Posterior field. Ms—Mediastine vein.

72—Radiate veins.

U—Ulnar vein.

In species where the area here represented by the Intercalated Triangle is more extensive and

reflexed, it is termed the Appendicular Field. (From Hebard, Blatt. N. A., and Trans. Amer.

Ent. Soc, vol. 42, 1916.)

from Janvier). Possibly this treatment might not be effective

in New England.

The student of our Roaches needs a copy of Hebard's work,



MORSE: ORTHOPTERA OF NEW ENGLAND. 303

"The Blattidae of North America north of the Mexican Bound-

ary" (Mem. Amer. Ent. Soc, no. 2, 1917). This is an indis-

pensable guide to the study of our members of this group of

Orthoptera. A text-figure explains the terms used in con-

nection with the venation of tegmina and wings, and ten

plates of illustrations present numerous entire figures and

many diagnostic details of structure. It contains also exten-

sive data on distribution and many bibliographical references.

For this reason the bibliographical references cited below are

reduced to a minimum.

Taxonomically, the family Blattidae is split up into a large

number of subfamilies, varying with different authors from

11 to 16. Of about Seven recognized from North America,

representatives of four have been taken in New England.

All but one of the species definitely known to be estab-

lished in New England belong to the Blattinae (including

Periplanetinae of some authors). The following key includes

all established species but omits some of the adventive visitants

captured every now and then as escapes from merchandise of

tropical origin.

Key to Species of Blattidae.

(See Fig. 26-33.)

A. Middle and hind femora armed beneath on one or both edges of posterior

(ventral) margin with two or more distinct spines.

B. Pronotum and tegmina clothed with microscopic silky pile. Large species,

pronotum 12 to 14 mm. wide. Adventive Subfamily Nyctiborinae.

C. A conspicuous yellow stripe covering front and side margins of pro-

notum and extended on basal two-fifths of costal margin of tegmina,

narrowed in front and tapering to a point posteriorly on the tegmina

and margined exteriorly by a dark line of the ground color. Otherwise

brownish fuscous, the tegmina brownish fuscous at base, grading to

deep golden brown at tip. Apparently glabrous; the pile microscopic,

invisible without lens.

Yellow-striped Silky Roach, Nyctihora laevigata, p. 319.

CC. No yellow on pronotum or tegmina; the latter golden brown; pile

longer, visible without lens. . .Silky Roach, Nyctihora noctivaga, p. 319.

BB. Pronotimfi and tegmina without pile Subfamily Blattinae.

D. Large species; pronotum of female at least 9 mm. wide.

E. Tegmina covering abdomen or exceeding it.
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F. Supra-anal plate in both sexes much exceeding sub-genital plate,

with deeply cut hind margin (Fig. 26). Color castaneous, with

obscure yellowish markings on pronotum.

American Roach, Periplaneta americana, p. 312.

FF. Supra-anal plate not exceeding subgenital plate, its hind margin

divided in 9, squarely truncate in cT (Fig. 27). Costal margin

of tegmina at base and disk of pronotum sharply marked with

yellow AustraUan Roach, Periplaneta australasiae, p. 314.

EE. Tegmina abbreviated.

G. Arolia very small. Roaches of medium size; tegmina of female

lateral, sub-triangular, scale-hke; in male normal but covering

only two-thirds or three-fom'ths of abdomen (Figs. 33, 41). Uni-

form dark reddish brown. Pronotum 6.5 to 9 mm. wide.

Oriental Roach, Blatta orientalis, p. 315.

GG. Arolia large, fully half as long as claws. Pronotum 13 to 16 mm.
wide. Very large adventive species with tegmina rudimentary

in both sexes Eurycotis spp.

DD. Medium or small species. Pronotimi of female not over 7 mm.
wide; of male, less.

H. Pronotum marked with two longitudinal fuscous stripes. A small

species, in buildings, etc. (Fig. 38).

German Roach, Blattella germanica, p. 310.

HH. Pronotum brown, margined laterally (sometimes anteriorly)

with yellow, which is continued on the costal margin of the

tegmina (Figs. 29, 30, 36, 37). Usually found out-of-doors.

Pennsylvania, or Bicolored Wood-roach, Parcoblatta pen-

sylvanica, p. 308.

HHH. Uniformly colored or nearly so; disk of pronotum often

dusky in center. Out-of-door species.

I. Female mth tegmina much reduced, narrowly triangular with

rounded apex, usually separated on mid-Une by a space one-

third to one-half their width (Figs. 31, 35). Supra-anal plate

of male convex posteriorly. Male yellowish brown; female

blackish chestnut, very dark.

Uhler's Wood-roach, Parcoblatta uhleriana, p. 307.

II. Female with tegmina covering two-fifths to one-half of the

abdomen, broad, meeting in mid-line (Fig. 32). Supra-anal

plate of male produced, broadly triangular with rounded apex.

Male yellowish brown; female chestnut-colored.

Common, or Northern Wood-roach, Parcoblatta virginica,

p. 306.

AA. Middle and hind femora not armed as above.

J. Prevailing color brown, tegmina pale, pronotum dark. Anterior margin

of pronotum and base of costal margin of tegmina yellow. N3anphs with

posterior half of abdomen rough above.

Surinam Roach, Pycnoscelus surinamensis, p. 317.

JJ. Prevailing color green. Adventive Green Roaches, Panchlora spp.
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Native Species.

Our native Roaches belong to the genus Parcoblatta, but until

very recently were called Ischnoptera. There are about a dozen

species in North America, and at least three in New England.

The males of this genus have fully developed tegmina and wings,

much longer than the body; in the females these organs are much
reduced, in one of our species covering only three-quarters or

two-thirds of the abdomen. In two others the wings are wanting

and the tegmina are mere functionless scales covering the base

of the abdomen.

This great diversity in the development of these organs, com-

bined with the lack of specimens in series and especially the lack

of definite data regarding the relationship of the winged and
wingless forms, has made these insects for a long time a veritable

stumbhng-block for the systematist. Hebard, in a recent work
on the North American Roaches, based on the largest series of

specimens ever brought together, has brought an approach to

order out of chaos. While there is still much to be learned,

many tangled knots of nomenclature and synonymy have been

unraveled.

26 27 28 29

Fig. 26.—American Roach, Periplaneta americana. End of abdomen of male, (.\fter Hebard.)
Fig. 27.—Australian Roach, Periplaneta australasiae. End of abdomen of male, (.\fter

Hebard.)

Fig. 28.—Uhler's Wood-roach, Parcoblatta uhleriana. Dorsal outline of supra-anal plate of

male. (After Hebard.)

Fig. 29.—Pennsylvania Wood-roach, Parcoblatta pensyhanica. Dorsal outline of supra-anal

plate of male. (After Hebard.)

Active chiefly by night, like other Roaches, the males are

attracted to lights, and sometimes come to trap-lanterns in num-
bers; the females, unable to fly, must be sought in their haunts:

under bark of dead trees and logs, under stones, boards, etc.,

lying on the ground;—or they may be trapped by sinking fruit-

jars baited with molasses or banana peel into the ground level

with their tops, when the Roaches, attracted by the odor, fall in
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and are drowned or may be taken out from time to time. In

order correctly to associate the winged and wingless forms of a

locality the two methods of capture (trap-lanterns and baited

jars), should be used together.

Only one of our native Roaches has been reported as infesting

houses in numbers.

Common or Northern Wood-roach.

Parcoblatta virginica (Brunner).

Fig. 32.

Temnopteryx virginica Brunner, Nouv. Syst. Blatt., p. 86 (1865), 9 .

Ischnoptera borealis Brunner, Nouv. Syst. Blatt., p. 133 (1865), cf.

—

Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 162 (1911).

Male: pale yellowish brown or tawny above and beneath; the

disk of the pronotum sometimes showing a darker central spot.

Female : legs, pronotum, and tegmina brownish yellow or tawny,

darkest on pronotum and tegmina; abdomen brownish fuscous

with a yellowish tinge.

Measurements.
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twenty one season in the month of June in a trap hintern set for

moths. Other examples in my collection come from Framingham
(C. A. Frost), North Wilmington, and Wellesley, Mass., and
were taken between June 4 and 22. The females I have found

under loose stones, boards, and other ddbris lying on the ground,

beneath loose bark, etc., between June 4 and July 27 in eastern

Massachusetts, and on August 10 at Hartland, Vt. I have

also seen specimens taken between these dates at Orono, Me.,

and New Haven, Ct. Hebard reports it from as far south as

North Carolina and Alabama, and west to Minnesota and Kansas.

Uhler's Wood-roach.

Parcoblatta \ihleriana (Saussure).

Figs. 28, 31, 34, 35.

Ischnoptera uhleriana S.\tJssuRE, Rev. et Mag. Zool., ser. 2, vol. 14, p. 169

(1862).—ScuDDER, Psyche, vol. 9, p. 100 (1900).—Walden, Bull. Geol.

Nat. Hist. Surv. Ct., no. 16, pp. 55, 162 (1911).

Ectobia lithophila Scudder, Boston Journ. Nat. Hist., vol. 7, p. 417 (1862).

IschnopterajohnsoniWAhDEN, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 162

(1911).

Platamodes unicolor Scudder, Boston Joum. Nat. Hist., vol. 7, p. 417 (1862).—Ferxald, Orth. N. E., p. 137 (p. 53 of sep.) (1888).

The males of this species are very similar to those of P. virginica

but average slightly broader. The females are very dark, almost

piceous in color, slightly paler

on the lateral margins of the

pronotum and tegmina. The
characters presented by the

tegmina in the females and
the supra-anal plate in the

males readily distinguish the

two species.

This little Roach is less

common in New England and

more southern in its range

than P. virginica. It has

been reported from the vicin-

ity of Boston, ]\Iass., west to Michigan and Iowa, and south to

Florida and Alabama. In habits it is apparently similar to P.

34

Fig. 34.—Uhler's Wood-roach, Parcoblatta

uhleriana. Male. (After Lugger.)

Fig. 35.

—

Parcoblatta uhleriana. Female
one and one-third times natural size. (After

Blatchley.)
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virginica, the males coming to lights, and the females to molasses

traps, and both sexes frequent the same places. I have seen

New England examples from Middlesex Fells, Sherborn, and

Wellesley, Mass.; Lyme, and New Haven, Ct., and also a

female from Edgartown, Martha's Vineyard, taken by Mr. C. W.
Johnson.

BicoLORED Wood-roach; Pennsylvania Wood-roach.

Parcoblatta pensylvanica (DeGeer).

Figs. 30, 36, 37.

Blatta pensylvanica DeGeer, Mem. Hist. Ins., vol. 3, p. 537, pi. 44, fig. 4

(1773).

Edobia borealis Beutenmuller, Bull. Amer. Mus. Nat. Hist., vol. 6, p.

261 (1894).

Blatta flavocincta Scudder, Boston Joum. Nat. Hist., vol. 7, p. 417 (1862).

—Fernald, Orth. N. E., p. 135 (51 of sep.) (1888).

Ischnoptera pensylvanica Scudder, Psyche, vol. 9, pp. 99, 119 (1900).

—

Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 54 (1911).

Phyllodromia borealis Scudder, Psyche, vol. 9, p. 100 (1900).

Platamodes pensylvanica Scudder, Boston Joum. Nat. Hist., vol. 7, p. 417

(1862).

General color chestnut to dusky chestnut; the disk of the

pronotum on the sides, sometimes on the front, and the costal

margin of the tegmina on the basal half or two-thirds whitish

yellow.

Measurements.

Total length Tegmina Pronotum Hind tibia Antenna

Length Width

Male 25-28 22-23 4.4-5.4 5.7-7 8-9 24-28

Female 16-19 9-11 5-6 6-7 6-6.5 18-20 mm.

This species may be readily distinguished from our other New
England forms by the yellow markings of the pronotum and

tegmina, and in the female by the extent of the tegmina which

cover two-thirds or more of the abdomen.

It seems to be rare in eastern New England, very few speci-

mens having been recorded. Hebard reports it from Prout's

Neck, Me., and Winthrop, Mass.; Walden from Mt. Carmel, Ct.,

June 18, July 10. I have a nymph, May 2; a female taken under

burlap by E. J. Smith, no date; and a male, June 21, taken by

C. A. Frost, all from Sherborn, Mass. On July 9, 1904, males.
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females, and young were present in large numbers on the shore of

Grand Isle in Lake Champlain, Vt., under fragments of rock and

boards in the near vicinity of camp cottages. Blatchley says that

it is the commonest native Roach in Indiana, where adults may be

taken from May 5 till October. "As the long-winged males are

attracted by light, country' houses are often badly infested with

them; and where food is scarce, the wall paper is sometimes much
injured for the sake of the paste beneath. What the hordes of

young which dwell under the bark of logs live upon is a question

as yet unsettled, but the larvae of other insects undoubtedly form

37

Fig. 36.—Pennsylvania Wood-roach, Parcoblatta pensyhanica. Male.

Fig. 37.

—

ParcoblaWi pensyhanica. Female. (After Blatchley.)

(.\fter Lugger.)

a portion of their food, as in two instances I have found them
feeding upon the dead grubs of a Tenehrio beetle; while living as

well as deca^dng vegetable matter probably forms the other por-

tion. The mating of the imagoes probably occurs in late spring or

early summer, the newly hatched j'oung being most abundant
from mid-August until December. Females with ootheca pro-

truding have been taken as early as ]May 19th and as late as

September 3d. The young in various stages of growth survive

the winter in the places mentioned, they being the most common
insects noted in the woods at that season. Cold has seemingly

but httle effect upon them, as they scramble away almost as

hurriedly when their protective shelter of bark is removed on a

day in mid-January w4th the mercury at zero, as they do in June

when it registers 100° in the shade" (Blatchle}').
*
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Established Exotic Species.

German Roach; Croton-bug; Water-bug.

Blattella germanica (Linn6).

Fig. 38.

Blatta germanica Linne, Syst. Nat., ed. 12, p. 668 (1767).

—

Fernald, Orth.

N. E., p. 134 (50 of sep.) (1888).—Scudder, Psyche, vol. 9, p. 100 (1900).

—SctTDDER, Boston Journ. Nat. Hist., vol. 7, p. 418 (1862).

Ectobia germanica Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144

(1868); Rept. Ct. Bd. Agric. for 1872, pp. 378, 383 (1873).

Phyllodromia germanica Scudder, in Hitchcock's Geol. N. H., vol. 1, p. 379

(1874).

—

Beutenmuller, BuU. Amer. Mus. Nat. Hist., vol. 6, p. 258

(1894).

Blattella germanica Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 56

(1911).

Color: light buffy brown, the female nymphs sometimes much
darker, almost castaneous. The disk of the pronotum with a pair

of fuscous longitudinal stripes separated by a space a little greater

than their width.

Measurements.

Total length

12-14

Tegmina

10-11

Antenna

13-15 mm.

Male and female are of practically the same size, the female a little broader.

The German Roach is a native of Europe, but owing to its

predilection for the society of man as a provider of the necessities

Fio. 38.—The German Roach, Blattella germanica. a, first stage; b, second stage; c, third

stage; d, fourth stage; e, adult; /, adult female with egg case; g, egg case, enlarged; h, adult with

wings spread. jl^AU natural size except g. (After Riley.)

and luxuries of life, it has become cosmopolitan. It is our smallest

species but makes up in numbers what it lacks in size—as is
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customarj'- It received its American niiinc of Croton-hug

V^ecause of its rapid spread in New York City sinuiltaneously

with the introduction of the Croton water service, and its presence

is to be expected in every city and town with a community
water supply; and in many without, where conditions are favor-

able for its existence.

A lover of heat and moisture, possessing the instinct to hide

and the ability to insinuate itself into exceedingly narrow

cre\'ices; with a special liking for food of a starchy nature

which is everywhere available in association with man, it takes

advantage of the presence of steam- and water-pipes to gain

access to all parts of buildings, particularly to those where food

may l)c readily secured. It travels wherever man carries mer-

chandise, and unceasing vigilance and persecution are often not

enough to exterminate it, once it has taken possession of favorable

quarters.

Blatchley in his "Orthoptera of Indiana" gives an excellent

account of this species, from which the following remarks are

quoted : "It seldom if ever occurs in numbers in the country, but

is one of the worst insect pests with which the inhabitants of the

larger cities . . . have to deal. It is the most fecund of all

the roaches and the seasons of mating and hatching of the young
are, perhaps, more irregular than in any other species. Adult

forms are . . . to be found at all seasons of the year.

. . . Where it once obtains a foothold and the surround-

ings of temperature and food supply are favorable, it is almost

impossible to eradicate, as its small flattened form enables it to

hide and breed in cracks and crevices which none of the other

roaches can enter.

''Like many other omnivorous animals. Croton-bugs find in

wheaten flour a food substance which is rich in nutrition and

easily digested, and so they prefer wheat breads and starchy

materials to all other foods. On account of this liking they often

do much harm to cloth bound books by gnawing their covers in

search of the paste beneath. They also seem to have a peculiar

liking for paints of various kinds, and in the office of the U. S. Coast

and Geodetic Survey, at Washington, have done much damage
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by eating off the blue and red paints from the drawings of impor-

tant maps. Glover . . . states that in his office 'They

made a raid on a box of water colors where they devoured the

cakes of paint, vermilion, cobalt and umber alike; and the only

vestiges left were the excrements in the form of small pellets of

various colors in the bottom of the box.'

"The ootheca of the Croton-bug is very hght brown, a little

over twice as long as broad, 7.5x3.5 mm., with the sides some-

what flattened and the edges parallel. Within it the eggs,

thirty-six in number, are arranged in the usual two rows. It is

carried about by the mother roach for several days with from

half to three-fourths of its length protruding from the abdomen,

and when dropped in a favorable place the young, evidently very

soon, emerge from it; for in a bottle in which a female with pro-

truding ootheca was placed at eleven o'clock p. m. the young were

found to have emerged on the following morning at eight. They
were then wholly white, except the lateral edges of the abdomen,

where a blackish tinge was evident. By five o'clock in the after-

noon of the same day, having meanwhile eaten their fill of mois-

tened wheaten bread, they had become too large for their skins,

and had moulted for the first time. They then measured 3

mm. in length, and the head, pronotum, abdomen, and apical

haK of antennae were black, while the other two thoracic

rings and the basal half of antennae were a grayish white. The
half grown young are very dark brown, with the first four or

five segments bordered with yellow, and with traces of a lighter

median stripe."

American Roach.

Periplaneta americana (Lian6).

Figs. 26, 39.

Blatta americana Linne, Syst. Nat., ed. 10, vol. 1, p. 434 (1758).

Periplaneta americana Scudder, Boston Journ. Nat. Hist., vol. 7, p.

416 (1862); Psyche, vol. 9, p. 100 (1900).—Smith, Rept. Ct. Bd.

Agric. for 1872, p. 383 (1873).—Fernald, Orth. N. E., p. 135 (p. 51

of sep.) (1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 58

(1911).

Castaneous, the disk of the pronotum lightest, with hind mar-
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gin fuscous, and usually a castaneous or fuscous hilobed spot in

the center, but sometimes nearly solid-colored in tlie female.
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immature in all stages of development, awaiting the quietness of

night to come out and search for food.

Able to run swiftly on its long legs and fly freely with its ample

wings, but chiefly through its association with man and his com-

merce, it has spread around the globe and established itself where-

ever continuous heat, moisture, and food are to be found. A
native of tropical or subtropical climates, it probably does not

maintain itself in New England except under artificial condi-

tions, but it has been reported from various points and probably

inhabits every city and large town in the district.

Australian Roach.

Periplaneta australasiae (Fabricius).

Figs. 27, 40.

Blatta australasiae Fabricius, Syst. Ent., p. 271 (1775).

Periplaneta australasiae Scudder, Psyche, vol. 9, p. 119 (1900).

—

^Walden,

BuU. G«ol. Nat. Hist. Surv. Ct., no. 16, p. 59 (1911).

Dark castaneous, less dark toward end of tegmina, and deep-

ening to black on head and pronotum. Base of tegmina on costal

margin (in front of mediastinal vein) marked with bright yellow.

Disk of pronotum black or dark castaneous, the narrow, dark

margin bordered internally by a more or less continuous pale

yellow ring, which is widest behind (where also the dark

margin is widest), sometimes discontinuous, and sometimes

extended on the mid-line.

Measurements.

Total length Tegmina Pronotum Hind tibia Antenna

Length Width

Male 33 27-28 6 8.5-9 10.5-11.5 35^2
Female 29-32 24-25 8 10 -10.5 11- 12 26-28 mm.

The Australian Roach is a little smaller than its relative, P.

americana, and is even attractive in its brightly contrasted color-

ing. It is likewise an introduced species, living here only under

artificial conditions. In the South it is said to be even more

plentiful and destructive than P. americana, but it is less generally

distributed in New England. Walden records it from New Haven
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and Wallingford, Ct., and it has been taken at Orono, Me. Sev-

eral years ago it was present in some numbers in a conservatory at

Wellesley, Mass., where together with the Surinam Roach, it was

Fio. 40.—The Aastralian Roach, Periplaneta australasioB. a, male with spread wings; 6, female;

c, pupa. All life size. (After Marlatt.)

particularly obnoxious by gnawing the tender, growing tips of the

aerial roots of orchids. Trapping and poison exterminated both

species in a short time.

Oriental Roach.

Blatta orientalis Lian^.

Figs. 33, 41.

Blatta orientalis Lixne, Syst. Nat., ed. 10, vol. 1, p. 434 (1758).

—

Harris,

Treatise, 3ded., p. 145, fig. 66, cf (1862).—Waldex, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 57 (1911).

Periplaneta orientalis Ferxald, Orth. N. E., p. 136 (p. 52 of sep.) (1888).
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Stylopyga orientalis Scudder, Boston Joum. Nat. Hist., vol. 7, p. 416

(1862).—ScuDDER, Psyche, vol. 9, p. 100 (1900).—Smith, Proc. Portland

Soc. Nat. Hist., vol. 1, p. 144 (1868); Rept. Ct. Bd. Agric. for 1872, p.

383 (1873).

Color: very dark mahogany brown, the female nearly black,

shining.

The New England material which I have seen is limited and the

measurements given below will probably need correction to cover

extremes.
Measurements.
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dirty places it swarms by thousands, undoubtedly doing much
good as a scavenger, but infinitely more harm on account of its

omnivorous and insatial)le appetite. Like most other members

of the family, it feeds mainly at nigiit, appearing to detest and

avoid the light, as one can readily prove by taking a lighted

lamp suddenly into its haunts, when a hurried scrambling will

take place towards its daylight retreats, and but a few moments
will elapse before the last of the busy marauders will have

disappeared. . . .

"The Oriental roach is probably the most carnivorous of all

our Blattidae, though, like most others, it is fond of starchy food.

It is known to feed upon cheese, meat, woolen clothes, and even

old leather, and is said to be especially fond of the festive 'bed-

bug,' . . . which soon disappears from a house infested

with the Oriental roach. This roach is, however, far too great a

nuisance in itself to be introduced as a means of eradicating even

the bed-bug" (Blatchley).

Surinam Roach.

Pycnoscelus surinamensis (Lian6).

BlaUa surinamensis Linne, Syst. Nat., ed. 12, vol. 1, p. 687 (1767).

LevxMjphaea surinamensis \^'KLDY^^, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 53(1911).

Pycnoscelus surinamensis Scudder, Psyche, vol. 9, p. 100 (1900).

Pycnoscelus obscurus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 422

(1862).

Posterior edge of the lower margin of the middle and hind

femora sparse^ set with hairs; front edge of lower margin of front

femora with a denser row of shorter bristle-like hairs. Hind edge

of pronotum obtuse-angulate with rounded apex. Glabrous, the

disk of pronotum finely punctate, shining. Smoky or olive brown,

the disk of the pronotum darkest, but often with a more or less

chestnut tinge centrally; the nymphs uniformly dark, the adults

with the antero-lateral margins of the pronotum and basal part of

costal margin of tegmina dull yellow.

Measurements.

Total length Tegmina Hind tibia Pronotum Antenna

Length Width

Female 19-21 15 5 6.5-7 4.2-5 9 mm.
(Males are unknown from the continent of North America.)
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The nymphs of this Roach may be readily recognized by the

dull, roughened, tuberculate surface of the posterior half of the

abdomen, in contrast with the shining piceous surface of the

anterior part of the body. The hind margin of the pronotum in

the adult is distinctly produced and sub-angulate, a character

which, with its short oval form, at once distinguishes it from our

other species.

The Surinam Roach is another of the introduced exotic species

which has gained entrance as a stowaway by secreting itself in

merchandise, and become estabhshed in greenhouses. Walden
says that it has been very abundant for several years at Cromwell,

Ct., and it was common for some time in a conservatory at Welles-

ley, Mass., a number of years ago (see remarks under Periplaneta

australasiae) . Scudder records it from Springfield, Mass.

Adventive Species.

Parcoblatta lata (Brunner).

Ischnoptera lata Brunner, Nouv. Syst. Blatt., p. 135 (1865).

A single example of this North American species, identified by

Hebard and believed by him to be adventive because so far out

of the natural range of the species, is

known from New England. The speci-

men is a female and was captured alive

in a dwelhng-house at Wellesley, Mass.,

July 13, 1916. Satisfactory explanation

of its presence here is unknown. The
species resembles P. pensylvanica and

its range extends from Delaware and

Florida to Missouri and Texas.

Exotic species of Roaches from the

West Indies, Central or South America

are frequently captured in fruit-stores

or places where bananas or tropical

plants are received, or on the steamers

which bring them into port. These are to be regarded as purely

accidental specimens, simply waifs and strays, but they are often

sent to the entomologist with requests for information. The

Fig. 42.—Nymph of Nytibora sp.

A common tropical Roach intro-

duced on fruit. (After Lugger.)
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Key to Species covers only a few of them. Among them are

several very large, broad, and flat-bodied Roaches, either adults

with abbreviated tegmina, or young without any, belonging to

the genera Nyctibora (Fig. 42) and Eurijcotis. A few specimens

have been already recorded but the identification was in some

cases incorrect.

Nyctibora laevigata Burmeistcr {"sericea").

Orono, Me., May 16, 1889, bananas (Me. Exp. Sta.); Manches-

ter, N. H. (Miss Susy C. Fogg); Natick, Mass., summer, 1901,

fruit store (2); Wellesley, Mass., fall, 1899, bananas,—nymph,

recorded by Scudder (Psyche, vol. 9, p. 100, 1900) as " Eurycolis,

possibly ^nsc/imno (Sauss.)-"
,

Nyctibora noctivaga Rehn ("holosericea").

Wellesley, Mass., Jan. 15, 1904, bananas, adult. Young, in

various stages, as follows: Hyde Park, Mass., Oct. 1, in house

(Miss ]\I. E. Cherrington) ; Framingham, j\Iass., May 25, in store

.(C. A. Frost); Newtonville, Mass., June 12, 1916, (Miss A. W.
Wilcox).

Eurycotis opaca (Brunner).

Orono, Me., June 18, 1909, 9 (Me. Exp. Sta.).

Eurycotis tibialis (Hebard).

Orono, Me., ? adult 9 (Me. Exp. Sta.).

Epilampra maya (Rehn).

Woodstock, Vt., Aug., 1911 (Hugh Morgan); Framingham,

Mass., April 10, 1914, bananas, in grocery store (C. A. Frost).

This is a medium-sized Roach about an inch and a quarter in

length, pale buffy brown in color, thickly sprinkled with very fine

dusky dots, with a few larger ones scattered over the tegmina and

sometimes massed along the basal half of the radial vein to form an

irregular dusky streak. The hind margin of the pronotum is

strongly produced, with excavate sides and rounded apex.

Green Roaches, about an inch long, are frequently seen and

captured, under conditions indicating that they have been acci-

dentally introduced. These are beautiful insects when living.
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of a delicate pale green, with semi-transparent wing-covers, and
a pale yellow line running backward from the eye through the sides

of the pronotum, half the length of the tegmina. These belong

to the genus Panchlora and have been referred to several

species: viridis, nivea, hyalina, poeyi, etc. Two species are

here represented, according to Hebard, as follows:

Panchlora cubensis (Saussure).

Augusta, Me., 1906, 9 (U. S. N. M.); Orono, Me., 1892, in

tropical fruit (Me. Agr. Exp. Sta.); Woodstock, Vt. (A. P. M.);

Boston, Mass., Dec. 26, 1878, flying in store, 9 (M. C. Z.);

Melrose, Mass., June 17, 1914 (F. W. Dodge); Salem, Mass.,

Aug. 12, 1917; Stoneham, Mass., Nov. 15, 1915 (C. V. Black-

burn); Wellesley, Mass., Dec. 12, 1894, on window; Jan. 9, 1918,

bananas (A. P. M.).

Panchlora exoleta (Burmeister).

Salem, Mass., June 7, 1884, 9 ,
probably in bananas (Peabody

Museum, now in Mus. Comp. Zool.).

Hormetica advena (Scudder).

Under this name Scudder described a single female Roach taken

at Belmont, Mass., in December. This was undoubtedly an

adventive specimen of a tropical species, probably introduced

with fruit. The species has never been reported since and its

native country is unknown.



WALKING-STICKS—Family PHASMIDAE.

In this family the body is very elongate, slender, and cylindri-

cal; the head is exserted; the prothorax is very short, the meso-

thorax and metathorax elongate; the legs are slender and alike in

form. Tegmina and wings are lacking in all United States species.

This family contains some of the most singular insects known,
but is represented in New England by only two species, and these

are relatively rare as compared with other Orthoptera. A variety

of common names has been applied to the Phasmidae, due to their

fantastic appearance, but " Walking-stick " is particularly apt and
expressive, owing to their striking resemblance in form and color

to twigs of shrubs or trees. Protected effectively by this resem-

blance, the}' usually move slowly and remain motionless for long

periods of time; some species have also a positive means of defence

in the ability to eject an offensive spray or slime from special

glands. Even the eggs simulate vegetal growths, closely resem-

bling seeds.

Another peculiarity of Walking-sticks is that the legs, if lost,

may, under certain circumstances, be regenerated; an-d individuals

exhibiting members in this process are not infrequently seen.

Walking-sticks are purely herbivorous insects and are usually

found on shrubs and trees or among grasses; yet a Brazilian species

is reported to be aquatic, living in mountain streams, and taking

refuge beneath stones when pursued. Though strictly vegetarian

in diet, they only rarely multiply, even locally, to such an extent

as to become seriously injurious to vegetation.

Two papers by Caudell will prove of especial interest to stu-

dents of the United States species of this family: viz., "The
Phasmidae, or Walking sticks, of the United States," Proc. U. S.

Nat. Mus., vol. 26, p. 863-885, 4 plates (1903); and "Notes on
Nearctic Orthopterous Insects. I. Non-saltatorial forms, "ibid.,

vol. 44, p. 595-614 (1913).

Key to New England Walking-sticks.

(See Plate 1.3.)

A. Cerci from above forceps-like, cur\-ing inward (PI. 1.3, fig. 22). Operculum
(a spoon-shaped organ) beneath eighth abdominal segment Males.
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B. Hind femora with a prominent, sub-apical, ventro-posterior spine.

Cerci with basal internal tooth low, rounded. Eighth abdominal dorsum

but half as long as seventh, which is longer than the ninth (PI. 13, fig. 22)

Northern Walking-stick Diapheromera femorata, p. 322.

BB. Hind femora without prominent sub-apical spine beneath. Cerci with

basal internal tooth slender, sub-cylindrical, blunt at tip. Eighth

abdominal segment two-thirds as long as seventh, which is equalled by

the ninth. . . .Blatchley's Walking-stick, Manomera blatchleyi, p. 326.

AA. Cerci in dorsal view straight (PI. 13, figs. 16, 20). Valves of ovipositor

(two pairs of styHform processes) projecting backward from ventral side

of seventh and eighth segments Females.

C. Cerci short, less than hah as long as ninth dorsum, bluntly tipped.

Seventh segment equal to or a little longer than the ninth, about twice

as long as the eighth (PI. 13, figs. 20, 21). Lower pair of valves of ovi-

positor about reaching end of ninth segment (PI. 13, fig. 21).

Northern Walking-stick, Diapheromera femorata, p. 322.

CC. Cerci long and acutely pointed, two-thirds or more as long as the ninth

segment. Eighth segment nearly as long as the seventh ; ninth longest

of the three (PI. 13, figs. 16, 17). Valves of the ovipositor short,

extending only one-third the length of the ninth segment (PI. 13, fig. 17).

Blatchley's Walking-stick, Manomera blatchleyi, p. 326.

NoKTHERN Walking-stick; Thick-thighed Walking-stick.

Diapheromera femorata (Say).

Fig. 43; Plate 13, fig. 19-22.

Spectrum femoratum Say, Journ. Acad. Nat. Sci. PhUa., ser. 1, vol. 4, p. 297

(1825).

Diapheromera femorata Harris, Treatise, 3d ed., p. 146, fig. 67, cf (1862)

(referred to Bacunculus by Uhler in footnote).

—

Scudder, in Hitchcock's

Geol. N. H., vol. 1, p. 379 (1874).—Smith, Rept. Ct. Bd. Agric. for

1872, p. 378 (1873).—FernALD, Orth. N. E., p. 133 (p. 49 of sep.)

(1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 62, pi. 7,

fig. 7, 9 (1911).

Body cylindrical, extremely long and slender. Antennae one-

half to two-thirds as long as body, very slender. Legs long and

slender, aUke in form and size, the middle and hind femora spined

beneath near the end, the spines larger in the male, in which, also,

the middle femora are enlarged. Cerci one-segmented, of male

cylindrical, incurved, bearing a low, blunt, basal inner tooth; of

female short, fusiform (PI. 13, fig. 20-22).

Body of male smooth, shining; of female dull or waxen. Color

usually green or brow^n, sometimes unicolor, sometimes partly
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green and partly brown or gray; the middle femora of the male

transversely banded with darker.
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their last molt, and by the end of autumn they had stripped most

of the trees, showing, however, a decided preference for the black,

red, and rock-chestnut oaks, over the white oaks and hickories,

which they affect but little until after the first-mentioned trees

are stripped. The underbrush was
also very effectually cleaned of its

foliage, and the insects hung from

and clung to the bare twigs and

branches in great clusters. They
settle to roost on the witch-hazel,

but do not defoliate it until the

other trees mentioned are pretty

bare. Sumac and thorn are also

little affected, while peach and apple

in an adjoining orchard were un-

touched. Whenever they have en-

tirely stripped the trees and shrubs

they move in bodies to fresh pastures,

crowding upon one another and cov-

ering the ground, the fence rails, and

everything about them so that it

is impossible for a person to enter

the woods without being covered by

them. The timber affected can be

recognized by its seared and leafless

appearance from a great distance,

and upon entering the woods the ear

is greeted by a peculiar seething noise,

resulting from the motion of the

innumerable jaws at work on the

leaves."

A more recent outbreak is reported

from Iowa in the summer of 1913

(Journ. Econ. Ent., vol. 7, p. 299,

1914) by Miss Butler, in part as follows : "The woods are princi-

pally oak, with smaller numbers of elm, ash, aspen, Hnden, hickory

and black walnut trees and a heavy undergrowth of hazel. On
the 30th of May it was observed that the hazel bushes were

quite covered with recently hatched walking-sticks, varying from

Fig. 43.—Northern Walking-stick,

Diapheromera femorata. Natural size.

(After Lugger.)
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three or four millimetres to a centimetre in length, in color they

were a ver>' pale yellowish green.

"By the first of August they had begun to leave the timber and

appear in the orchard and around the house. In the orchard they

infested particularly one tree of early apples, devouring nearly

all the leaves; on a single twig six inches in length I counted sixteen

clustered together and they were equally numerous over the

entire tree.

"The woods had become forbidden ground to us; if one were

sufficiently brave to start through them, the walking-sticks fell

to the ground from every tree in such numbers as to sound like

hail. . . . By mid-September the timber showed stretches a

couple of hundred feet broad and half a mile long where the trees

had been completely defohated. The walking-sticks began to

cross the road to another piece of timber in which there had been

almost none of the insects and every passing carriage or motor

crushed them by hundreds. This extremely local character of

the infestation was a curious feature. One piece of timber con-

taining about 200 acres was almost wholly stripped, while a

similar piece across the road was scarcely touched."

The female Walking-stick lays about one hundred eggs, which are

singularly seed-like in appearance, veritable tiny beans in aspect,

long oval and more or less flattened in shape, black, with a

whitish line on the side. " They are simply dropped loosely upon

the ground from whatever height the female may happen to be, and,

during the latter part of autumn where the insects are common,
one hears a constant pattering, not unlike drops of rain, which

results from the abundant dropping of these eggs, which in places

lie so thick among and under the dead leaves that they may be

scraped up in great quantities. . . . The eggs remain upon the

ground all through the winter and hatch for the most part during

the month of May. Some of them, however, continue hatching

much later, so that all through the summer and even into the fall,

young individuals may be found. The insect changes very little

in appearance from birth to maturity except so far as color is

concerned, and molts but twice. With age the green color gives

way to various shades of gray and brown" (Riley).

The Northern Walking-stick is said to be abundant in any given

locality only every other year. This is due in part, it is believed,
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to the fact that a large proportion of the eggs lie on the ground

through two winters before hatching.

Outbreaks could doubtless be checked by spraying with arsen-

ical poisons the foliage of the woodlands attacked, or by burning

the leaves lying on the ground and thus destroying the eggs.

Blatchley's Walking-stick.

Manomera blatchleyi (Caudell).

Plate 13, fig. 16-18.

Bacunculus blatchleyi Caudell, Joum. N. Y. Ent. Soc, vol. 13, p. 212 (1905).

This is a slenderer and smaller species than D. femorata, with

the head distinctly longer than wide, and may be readily recog-

nized by the characters stated in the Key. Even the egg may be

distinguished at once by the concentric elliptic pattern of the

micropylar end (PI. 13, fig. 18), which in D. femorata bears

numerous punctures of irregular form and position (PI. 13,

fig. 19). It is brown or green in color, the male paler beneath

and showing a dusky lateral stripe on the side of the head and

pronotum.



PRAYING MANTES, SOOTHSAYERS, etc. —Family
MANTIDAE.

In this family the body is elongate, the head free, transverse,

the face vertical; the front legs are raptorial, the coxae free,

elongate, the femora and tibiae enlarged and spincd for seizing

insect prey; the middle and hind legs are slender.

The Mantidae differ from all other Orthoptora in being ex-

clusively carnivorous, capturing and feeding upon living irhsccts;

in consequence, they are esteemed as highly useful and beneficial

creatures.

While they can run rapidly and do so when alarmed, their

customary movements when in the presence of their prey are very

deliberate; stealing along until within striking distance, the fore

leg is suddenly extended to seize the victim which is impaled upon
the sharp spines of the thigh and shank, carried to the mouth, and
eaten while still struggling to escape. The females are cannibalis-

tic, and are prone to devour their mates after their usefulness as

such is over, a habit which is paralleled among spiders.

The eggs are laid in a bulky mass (ooth^ca) attached to twigs

of trees or stems of grasses. The masses have a braided appear-

ance externally, due to the arrangement of the mucous covering

at the time of oviposition which hardens into a tough protective

envelope on exposure to the air. The winter is spent in the

egg stage, the young hatch in spring, and when they emerge, seek

plant lice and other soft-bodied insects for their first food.

The young Mantis on hatching is said to hang suspended by a

pair of silken threads attached to the cerci until after its first molt,

and to differ remarkably in proportions from the adult, the

peculiar fore legs not yet having assumed their characteristic

form.

This family of insects is apparently not naturally present in

New England. One native species has been recorded from Rhode
Island (see Stagmomantis Carolina) but its occurrence there is

probably to be regarded as accidental. Several attempts have

been made to introduce two foreign species, acclimated in other

parts of the country, but did not meet with entire success. It is

to be hoped that efforts to introduce these beneficial Orthoptera
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will be persevered in until successful or until it is definitely shown
that our climate is unsuited to them.

For further information the student is referred to the following

works

:

Sharp,—Cambridge Natural History, vol. 5, chap. 10 (1895).

Caudell,—"Notes on Nearctic Orthopterous Insects," Proc. U. S. Nat. Mus.,

vol. 44, p. 605-608 (1913).

Rau and Rau,—"The biology of Stagmomantis Carolina," Trans. Acad.

Sci. St. Louis, vol. 22, no. 1, p. 1-56, pi. 1-18 (1913).

Key to Species of Mantidae recorded from New England.

A. Very large; both sexes about 90 mm. (3^ inches) long; hind femora about

an inch (26 to 27 mm.) long.

Chinese Mantis, Paratenodera sinensis, p. 329.

AA, Size medium, (2 to 2f inches long, hind femora 15 to 18 mm.)
B. Facial shield (between eyes, below antennae) nearly ( 9 ) or quite (c?")

three times as wide as median length.

Carolina Mantis, Stagmomantis Carolina, p. 328.

BB. Facial shield about twice as wide as long.

European Mantis, Mantis religiosa, p. 330.

Carolina Mantis.

Stagmomantis Carolina (Johannsen),

Gryllus carolinus Johannsen, Amoen. Acad., vol. 6, p. 396, n. 28 (1763).

Stagmomantis Carolina Scudder, Psyche, vol. 9, p. 119 (1900), (reported by

Henshaw).

Color: Male, grayish brown. Tegmina semi-transparent,

grayish, more or less mottled with dark smoky brown; sometimes

almost wholly brown. Body and feet often yellowish green.

Middle and hind knees, and front coxae and femora banded with

dark brown in the brown form. Female: either similar in color

to the male, or wholly green, the tegmina opaque ; a yellow-bor-

dered blackish spot on the tegmina, more distinct in the green

form.

Measurements.
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informs me that Professor A. S. Packard stated at the time of

capture that the evidence seemed to indicate that the specimen

was a native of the State. No additional occurrences liaving

been reported since that time either in Rhode Island or in other

New England localities it seems best to regard the single capture

as that of an adventive specimen, accidentally or intentionally

introduced. The species is rarely met with even in southern

New Jersey and is normally restricted to a much warmer climate

than characterizes even the southern part of New England.

Fig. 44.—Chinese Mantis, Paratenodera sinensis. (After Walden.)

Chinese Mantis.

Paratenodera sinensis (Saussure).

Fig. 44.

Tenodera aridifolia var. sinensis Saussure, M^m.Soc. G^n^ve, vol. 21, p. 295,

pi. 7, fig. 62 (1871).

Tenodera sinensis Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 60

(1911).

Green; the dorsal field of the closed tegmina in the male more
or less brown.
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used for packing when shipping nursery stock. Egg-masses of

this species wore obtained in 1903 and l)rought to Connecticut

but they failed to hatcli" (Walden). "I introduced the

European Mantis here [Amherst, Mass.] some years ago and car-

ried specimens througli, in the field, to practical maturity, but

they did not reappear the following year" (H. T, Fernald).
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The Saltatorial Orthoptera.

The Saltatoria or jumping Orthoptera, Hke the Non-Saltatoria,

comprise three famihes : the true, or long-horned Grasshoppers,

including also the Katydids and Cave-crickets; the true Crickets,

including Field-, Tree-, and Mole-crickets; and the Locusts, which

are, however, more commonly known as "grasshoppers" than

even the Grasshoppers themselves. The relationship of these

various groups has received attention elsewhere and need not

be considered here. They are all characterized by the presence

of elongate hind legs and stout thighs, a specialization which

enables them to leap with suddenness and effect, and which is

undoubtedly of great assistance in eluding their enemies. The
only exception, and that but partial, is the Mole-cricket, in which

an even greater speciaHzation of the front legs for burrowing is

correlated with a reduction in size of the hind legs to such an

extent as nearly to unfit them for leaping.

The Saltatorial Orthoptera are, beyond question, the musicians

of the insect world, a position, it is true, which they share with

the cicadas, whose music, however, is less pleasing to human
ears. All three families contain numerous members which make
stirring appeals to human interest through the ear, the per-

formances varying widely in method, in form, in timbre, and in

the circumstances of delivery. Without the efforts of these

little creatures the summer days and autumn nights would lose

much of the charm of sound associated even unconsciously with

those seasons.



KATYDIDS, GREEN OR LONG-HORNED GRASS-
HOPPERS, SHIELD-BACKED GRASSHOPPERS, AND
CAVE-CRICKETS—Family TETTIG( )XIIDAE.

The members of this fainilj', known more generally hitherto as

Locustidae or Locustarians, are characterized by the possession of

extremely long, finely tapering antennae, four-jointed tarsi with-

out pads between the claws, a compressed, blade-like ovipositor,

organs of hearing situated on the front tibiae, and wing-covers

with the larger part of their surface sloping at the side of the body.

The wing-covers of the male are modified to form a sounding-

board for the stridulating apparatus. This is located near the

base of the wing-cover and consists of a transverse ridge bearing a

series of teeth which act upon a stiffened edge on the other wing-

cover, causing both to vibrate and produce a scraping sound.

Their stridulatory powers have placed them in the front rank of

insect musicians, on a plane with the Crickets; and their per-

formances have long attracted attention, that of our arboreal

"Katydid" being especially noteworthJ^ These habits are

treated more at length under the headings of the various species.

Their coloring parallels that of the Crickets: those species

w'hich live on the ground, hiding themselves among fallen leaves,

beneath stones, and in holes, present the dull tints of their sur-

roundings; while those living among the verdure of the fields, in

grass and herbage generally, in the green leafage of bushes and

trees, are with few exceptions of a similar grass- or leaf-green hue.

These vary specifically in tint, with more of yellowish or bluish, in

some instances exhibiting also a distinct pale-brown phase, and

very rarely a striking pink variation.

Protected by their color and in some cases by very retiring hab-

its, many more kinds live about us than we realize. While some

are as active both in movement and in song by day as by night,

others are exclusively nocturnal, revealing themselves to our eyes

and ears only after the glare and noise of daylight have ceased.

They are mainly herbivorous in diet, but animal substances do

not come amiss to them and are devoured greedily by some species.

Though the aggregate amount of vegetation consumed by these

insects is unquestionably very great, their depredations pass
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unnoticed save in a few instances because their attacks are

confined almost entirely to uncultivated plants or those of little

commercial value. An exception exists in the case of cran-

berries, considerable quantities of which are sometimes destroyed

by Bush-katydids (Scudderia) in the process of getting at the seeds,

of which they are very fond.

Their life history is typical for the majority of the order : the

winter is passed in the egg stage, hatching takes place in the

spring, growth is rapid, maturity is reached in midsummer, and

oviposition in early autumn closes the cycle. Probably in cer-

tain cases {e.g., Cave-crickets) some individuals live over winter.

The egg-laying habits are of special interest. In most

instances the eggs are laid on or within vegetable tissue, but

the exact method varies with the species, ranging from simple

attachment to the surface of a leaf or twig by a sticky secretion,

to the saw-like slitting of the leaves of the oak, or the thrusting

of a long ovipositor down between the stem and leaf-sheath of

grasses or among the scales of the pine-cone willow-gall, and

the emplacement of the eggs in the security thus afforded.

The characters most useful in discriminating the genera and

species are those drawn from the form of the vertex of the head,

pronotum, and prosternum, the form and venation of the teg-

mina, the armature of the legs, and the genitalia, the relative

value of the different parts varying much in different groups.

Fortunately for the student of the New England species of this

family the various genera (with the exception of the Ceuthophili)

have been critically studied recently and an excellent series of

articles published thereon, illustrated with plates of diagnostic

details of structure. A list of them is given below. For in-

formation concerning their songs see the list of papers under

Stridulation.

Amblycorypha Rehn and Hebard, Trans. Amer. Ent. Soc, vol. 40, p. 271-

314, pis. (1914).—Hancock, Ent. News, vol. 27, p. 70-82 (1916). (Pink

katydids.)

Atlanticus Rehn and Hebard, Trans. Amer. Ent. Soc, vol. 42, p. 33-100, 3

pis. (19}6).

CeiUhophilus Scudder, Proc. Amer. Acad. Arts and Sci., vol. 30, p. 17-113

(1894).—Walker, E. M., Can. Ent., vols. 36, 37 (1905, 1906), pi.

{Ceuthophilus spp.—one drawing incorrect).

—

Cattdell, Proc. U. S. Nat.

Mus., vol. 49, p. 655-690, figs. (1916); Diestrammena also.
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Conocepliahis Reh.v and Hkbard, Trans. Amer. Ent. Soc., vol. 41, p. 155-

224, pis. (1915).

Diestrammena. See Ceulhophilus.

Neoconocepluilm Rehn' and Hebard, Trans. .\mer. Ent. Soc, vol. 40, p.

365-413, pis. (1914).

Orchelimum Rehn and Hebard, Trans. Amer. Ent. Soc, vol. 41, j). 11-83,

pis. (1915).

Pterophylla Caudell, Journ. X. Y. Ent. Soc, vol. 14, p. 32-48, pi. (1906).

Scudderia Rehn and Heb.\rd, Trans. Amer. Ent. Sor., v(j1. 40, p. 315-344,

pis. (1914).

Key to Subfamilies and Genera of Tettigoniidae.

A. Tegmina and wings, or their rudiments, present; stridulatory and auditory

organs present.

B. Prosternum without a pair of sharp, erect spines.

Subfamily Phaneropterinae.

C. Tegmina and wings fully developed, much exceeding body; wings

passing tegmina.

D. Vertex of head very broad anteriorly, smoothly rounded.

Round-headed Katydids, Amhlycorypha spp., p. 336.

DD. Vertex of head narrowed anteriorly to a compressed tubercle,

grooved above and not as mde as first antennal joint.

Bush-katydids, Scudderia spp., p. 339.

CC. Tegmina rudimentary, little longer than pronotum; wings abortive.

European Bush-katydid, Leptophyes punctatissima, p. 348.

BB. Prosternum armed beneath with a pair of sharp, erect spines.

E. Pronotum of normal size. Color green (sometimes very pale brown).

Tegmina and wings usually fully developed,—in two species reduced.

F. Tegmina very broad, with leaf-like veins, concave, enclosing the body

and wings Subfamily Pseudophyllinae.

True Katydid, Pterophylla camellifolia, p. 350.

FF. Tegmina narrow, expanding but little in the middle.

Subfamily Conocephalinae.

G. Head conical; vertex broad, usually much prolonged in advance

of eyes. Large insects with greatly elongated tegmina.

Cone-heads, Neoconocephalus spp., p. 353.

GG. Vertex narrow, projecting but little, strongly hollowed out

laterally for reception of basal antennal joints.

H. Robust species; ovipositor stout, upcurved.

Large Meadow- or Green-grasshoppers, Orchelimum spp., p. 359.

HH. Slender species; ovipositor slender, straight or but little up-

curved.

Smaller Meadow-grasshoppers, Conocephalus spp., p. 363.

EE. Pronotum very large, extending backward behind the lower part of

the lateral lobes a distance at least equal to that in front. Tegmina
rudimentary-; wings abortive. Color brown.

Shield-backed Grasshoppers, Subfamily Decticinae, p. 370.
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AA. Entirely apterous, without even rudiments of tegmina and wings. Strid-

ulatory and auditory organs apparently absent.

Cave-crickets, Subfamily Stenopelmatinae, p. 373.

THE ROUND-HEADED KATYDIDS—AMBLYCORYPHA.

New England is inhabited by three species of large, Round-
headed Katydids belonging to the genus Amblycorypha. Two
species probably occur throughout the Transition area as far

north as southern Maine, New Hampshire, and Vermont; the

other has as yet been found only in southern Massachusetts,

but probably occurs in coastwise Connecticut also.

The head is round and full; the vertex broad, smooth, convex,

without groove or projections; eyes of moderate size, elliptic;

pronotum flat above and more or less narrowed anteriorly,

abruptly bent downward at the sides, its front margin straight or

a little concave, hind margin convex; lateral lobes varying from a

little deeper than long to the reverse, their front margin concave,

hind margin strongly convex, the humeral sinus rectangular or

obtuse-angled. The legs are long and slender; the hind femora

weak, with from 1 to 5 short spines beneath, and equalled or

slightly exceeded by the hind tibiae. The tegmina equal or

pass the hind knees by 4 to 6 mm., and are surpassed as much by
the wings, with dorsal area small and horizontal, lateral area

flat, nearly vertical. Subgenital plate of male V-emarginate

;

cerci not reaching its hind margin, rather stout, gently incurved,

tapering to an acute, spur-like tip. Ovipositor large, broad,

curved upward scimitar-like, the distal half of its dorsal edge and

third of the ventral edge set with numerous prominent, nearly

erect and symmetrical, and rather widely placed teeth.

In color these Katydids are usually a dull pea-green, very pale

or nearly white beneath, with the dorsal area of the male teg-

mina purplish brown. In drying, specimens are particularly

apt to discolor, becoming yellowish brown, unless stuffed or

treated with formaldehyde. Rarely, examples are found of a

bright rose-pink color, a phenomenon concerning which various

theories have been advanced but which has not yet been satis-

factorily explained (for bibliographical references to this subject

and to experiments see Ent. News, vol. 27, Feb. 1916).
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Key to New England Species of Amblycorypha.

A. Tegmina 3J to 35 times as long as broad.

B. Size large; tegmina 34 x 9.o to 39 .x 12 mm.; hind femora 28 to 30

mm. Tegmina pass hind knees 4 to 8 mm.; wings pass tegmina 6 to

8 mm. Pronotum strongly narrowed (one-third) anteriorly; humeral

sinus deep, rectangular; lateral lobes deeper than long.

Oblong-winged Katydid, A. ohlongifolia, p. 337.

BB. Size medium; tegmina about 32 x 9 to 36 x 11 nun.; hind femora 27

to 30 mm. Tegmina pass hind knees 2 to 5 mm. ; wings pass tegmina

3 to 5 mm. Pronotum less narrowed anteriorly, humeral sinus less

deep, lateral lobes as deep as long.

Carinate Florida Katydid, A. floridana carinala, p. 338.

AA. Tegmina 2J to 2J times as long as broad; size small. Tegmina short and

broad, 23 x 8.5 to 2.5 x 10 mm.; hind femora 21.5 to 26 mm. Tegmina

about reaching hind knees; wings pass tegmina 3 to 5 mm. I*ronotum

but little narrowed anteriorly, lateral lobes longer than deep, humeral

sinus obtusely excised.. . .Round-winged Katydid, A. rotundifolia, p. 338.

Oblong-winged Katydid.

Amblycorypha oblongifolia (DeGeer).

Fig. 45; Plate 14, fig. 1.

Locusta oblongifolia DeGeer, M6m. Hist. Ins., vol. 3, p. 445, pi. 38, fig. 2

(1773).

PhyUoptera oblongifolia Scudder, Boston Joum. Nat. Hist., vol. 7, p. 444

(1862).—Harris, Treatise, 3ded., p. 159, text (not fig.) (1862).

Amblycorypha oblongifolia Smith, Rept. Ct. Bd. Agric. for 1872, p. 357 (1873).—Fernald, Orth. N. E., p. 105 (1888).—Walden, BuU. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 130 (1911).

With the exception of the true Katydid this is our largest

species. It frequents shrubbery and small trees, preferably

in moist places, crawling

slowly about and some-

times flying leisurely from

place to place, when its

large tegmina and wings

make it a conspicuous ob-

ject. It reaches maturity

by mid-August in New m

England (June in Louisi- .^
ana) and probably can be ^ ^, , . j rr . jj ^ w i u' '^ "

Fia. 45.—Oblong-winged Katydid, Amblycorypha ob-

found throughout Sep- longifoUa. (After Lugger.)

^>r^
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tember and early October. It is much less common near Boston

than its round-winged relative, but is recorded from Seabrook,

N. H., several points near Boston, Connecticut, Montreal, south-

ward to New Orleans, and westward to Colorado and Texas.

According to Allard, its stridulation "consists of a single brief

phrase repeated at more or less regular intervals. When heard

close by, it is apparent that this note begins with a very rapid

crepitation, which may be likened to the sudden rasping of an

object across the teeth of a comb. This terminates sharply with

a sound remotely like 'itzic' The entire song may be likened to

the syllables, z-z-z-z-itzic^

Measurements.

Total Body Tegmina Hind femora Antenna Ovipositor

Male 51 21-25 37-38 x 10-12 2&-30 45

Female 46 27 34x9.5 26 38 12 mm.

Carinate Florida Katydid.

Amblycorypha floridana carinata Rehn and Hebard.

Amblycorypha floridana carinata Rehn and Hebakd, Trans. Amer. Ent. Soc,

vol. 40, p. 323 (1914).

Measurements {from southern examples).

Total Body Tegmina Hind femora Antenna Ovipositor

Male 43-48 19-24 32-37.5 29 -31.8 42

Female 22-27 30-35.5 26.7-32.6 37 12.3-14.5 mm.

This is a medium-sized member of the genus with tegmina and

wings proportionally shorter than in the Oblong-winged Katydid.

Half a dozen examples are recorded by Rehn and Hebard from

Nantucket and Woods Hole, Mass., and it will probably be found

in southern Connecticut. Extralimitally it extends to Georgia,

and another subspecies, from which this is distinguished by having

more pronounced lateral angles on the disk of the pronotum, to

Florida and Texas.

Round-winged Katydid.

Amblycorypha rotimdifolia (Scudder).

Plate 14, fig. 2.

Phylloptera rotundifolia Scudder, Boston Joum. Nat. Hist., vol. 7, p.

445 (1862).—Smith, Rept. Ct. Bd. Agric. for 1872, p. 357 (1873).—
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Fernald, Orth. N. E., p. 105 (1888).—Walden, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 130(1911).

Phylloptera oblongifolia Harris, Treatise, 3d ed., fig. 75, 9 (1862).

Measurements.

Total Body Tegmina Hind femora Antenna Ovipositor

Male 33-37 18 23.7-27 21.8-25.5 35

Female 33-37 16-25 23.7-27 23.5-26 35 8.8-10.8 mm.

The Round-winged Katydid is our snialle.st and most common
species of the genus. It is frequently captured by sweeping the

net over low-growing shrubs and dense grass in moist fields near

shrubbery. It matures in late July or in August and may be

found throughout September. It is recorded from eastern Mass-

achusetts, Connecticut, southern Vermont, and extends, in three

closely related races, to North Carolina, Texas, and Iowa.

Scudder remarks that "it stridulates both by day and bj^ night

and without variation. The song consists of from two to four

syllables . . . sounding like chic-a-chee, repeated rapidly so

as to be almost confounded, and when three requiring just one-

third of a second. The song is repeated at will, generally about

once in five seconds, for an indefinite length of time."

THE BUSH-KATYDIDS; NARROW-WINGED KATYDIDS—
SCUDDERIA.

New England is the home of several species of Katydid-like

insects distinguished by the possession of certain peculiar char-

acters which unite them into a single genus, named in honor

of our most prominent resident student of the Orthoptera,

Sciidderia.

They are large yellowish-green insects with strongly compressed

body, vertical wing-covers, and slender antennae of moderate

length. In sharp contrast to the Round-headed Katydids, the

vertex of the head in these insects is strongly narrowed between

the antennae and acuminate at apex. The females have a short,

broad, strongly compressed and upcurved ovipositor, and resem-

ble each other closely. The form of the terminal segments of the

male abdomen is peculiar and characteristic of each species: in

general, the subgenital plate is greatly extended into a long,

upcurved process, broad and depressed at base, narrow and



340 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

depressed or somewhat compressed apically, grooved above,

often shallowly cleft at tip ; the last dorsal segment of the abdo-

men (anal segment, supra-anal plate) is likewise, in most species,

extended into an elongate, median process of complicated struc-

ture, often more or less forked at apex, which meets or embraces

at its tip the upcurved subgenital plate.

From their habitat in tall grasses, low shrubs and bushes in

general, I have ventured to christen them Bush-katydids, in

contrast to the true or arboreal Katydid whose home is among the

branches of tall trees. Several species are sufficiently numerous

to be often seen and frequently heard during the latter part of

summer and early autumn, though their stridulation is not so

loud as to force itself on the attention, as does that of the true

Katydid. Five species and a closely related race or subspecies

are known from our territory, only one of which is rare.

The young are quaint little creatures with enormously long

antennae, green above, daintily varied with fine dusky and red-

dish spots, white beneath, and move very slowly. They are

common, and may be readily found in the haunts of the adults,

clambering deliberately about with gently waving antennae and

solemn, staring eyes.

Key to the Species of Scudderia.

Males.i

A. Last dorsal segment of abdomen not produced into an elongate median

process. Subgenital plate not compressed apically. Cerci long, gently

incm"ved Northern Bush-katydid, S. septentrionalis, p. 342.

AA. Last dorsal segment of abdomen bearing an elongate median pistUlate

process. Subgenital plate more or less compressed apically. Cerci

short, bent abruptly inward.

B. Median process truncate at tip with thin, vertical, backward-projecting

lateral flanges which enclose the sides of the subgenital process.

Texan Bush-katydid, S. texensis, p. 343.

BB. Process bifurcate or emarginate at tip, the forks lobed ventrally in side

view.

C. Process deeply bifurcate at tip, the opening between the forks much
too narrow to admit the process of the subgenital plate.

Fork-tailed Bush-katydid, S. furcata, p. 347.

CC. Process emarginate, or but slightly bifurcate at tip.

1 Females of this family of insects may be recognized at once by the presence

of a compressed, blade-like ovipositor, either straight or up-curved.
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D. Tegniina relatively broad, less tlian four tiinos as long as broad, the

apical half wider than the biusal half. Hind legs relatively short.

Apex of median process of anal segment in side view dull, the sub-

apical ventral vertical flanges continued to the apices of the lateral

lobes Pistillate Bush-katydid, S. pistillala, p. 344.

DD. Tegniina relatively narrow, four to five times as long as broad, the

apical half not wider than the basal. Apex of median process of

anal segment in side view sharp, acuminate, the sul)ai)ical ventral

vertical flanges not continued to the apices of the lateral lobes.

E. Larger; tegmina and hind legs elongate (teg. 33 to 37, h. fern.

25 to 29 mm.).

Curve-tailed Bush-katydid, S. curvicauda curvicauda, p. 345.

EE. Smaller; tegmina and hind legs relatively short (teg. 25 to 29,

h. fem. 21 to 23 mm.).

Northern Curve-tailed Bush-katydid, S. c. borealis, p. 346.

Females.i

(Plate 13, fig. 4-9.)

A. Ovipositor evenly curved throughout, long, more than half as long again

as the pronotum Northern Bush-katydid, S. septentrionalis, p. 342.

AA. Ovipositor short, bent upward more or less abruptly near base.

B. Tegmina relatively broad, less than four times as long as wide, their

apical half noticeably wider as a whole than the basal half; disk of pro-

notum short and broad, distinctly broadened backward.

Pistillate Bush-katydid, S. jristillata, p. 344.

BB. Tegmina relatively narrow, four to five times as long as wide.

C. Smaller forms (hind fem. 22, teg. 27 mm.). Disk of pronotum with

sides nearly' parallel.

D. Ovipositor relatively narrow, three and a half times as long as wide.

Fork-tailed Bush-katydid, S. furcala, p. 347.

DD. Ovipositor broader, only two and a half times as long as wide.

Northern Curve-tailed Katydid, S. curvicauda borealis, p. 346.

CC. Larger forms (hind fem. 26 to 30, teg. 29 to 36 mm.).

E. Tegmina glossy. Disk of pronotum distinctly broadened poste-

riorly; anteriorly somewhat convex, the lateral carinae less devel-

oped; hind margin of lateral lobes protuberant backward. Ovi-

positor bent abruptly upward near base, widest at Ijase.

Texan Katydid, .S. texensis, p. 343.

EE. Tegmina dull. Disk of pronotum broader and flatter anteriorly;

hind margin of lateral lobes smoothly rounded. Ovipositor less

bent, wadest on apical half.

Curve-tailed Bush-katydid, S. curvicauda curvicauda, p. 345.

^ The females of this genus are extremely difficult for the novice to separate.

Only careful study of considerable series will render the typical characters

appreciable.

10
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Northern Bush-katydid.

Scudderia septentrionalis (ServiUe).

Figs. 46, 47; Plate 14, figs. 3, 4.

Phaneroptera septentrionalis Serville, Hist. Nat. Ina., Orthopt., p. 416

(1839).

Scudderia septentrionalis "WAUiKN, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p.

129 (1911).

Size small. Tegmina broad throughout, well rounded at apex

and on front margin, with dull surface. Last dorsal abdominal

segment of male truncate, with obtuse-angulate hind margin.

Ovipositor long and regularly arcuate.
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Texan Bush-katydid.

Scudderia tezensis Sau8sure and Pictet.

Fig. 48; Plate 14, fig. 8.

Scudderia texensis Savssvre and Pictet, Biol. Centr.-Amer., Orth., vol. 1,

p. 330 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. IG, p. 12G

(1911).

Measurements.

Ovip.
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In New England it has been taken at Norway, Me.; Seabrook,

N. H.; in eastern Massachusetts, Rhode Island, and throughout

Connecticut, on various dates from late July till well along into

September. Extralimitally it extends to Florida, Texas, and

Montana.

Broad-WINGED Bush-katydid; Pistillate Bush-katydid.

Scudderia pistillata Brunner.

Fig. 49; Plate 14, fig. 5.

Scudderia pistillata Bbunneb, Monogr. Phaner., p. 240 (1878).

—

^Walden,

BuU. Geol. Nat. Hist. Surv. Ct., no. 16, p. 128 (1911).
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less often when disturbed. The females are even more secretive

than the males and usually prove very hard to find. We have

never seen this sex take wing."

Curve-tailed Bush-katydid; Narrow-winged katydid.

Scudderia curvicauda curvicauda (DeGeer).

Fig. 50; Plate 14, fig. 6.

Locusta curvicauda DkGeer, M<5m. Hist. Ins., vol. 3, p. 446 (1773).

Phaneroptera angustifolia Harris, Treatise, 3d ed., p. 161 (1862).

Phaneroptera curvicauda Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145

(1868); Rept. Ct. Bd. Agric. for 1872, p. 357 (1873).

Scudderia curvicauda Fernald, Orth. N. E., p. 106 (1888).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 127 (1911).

Measurements.

Total Body Teg. L. Teg. W. Wg8.>Teg. H. fem. Ant. Pron. Ovip.

Male... 41^9 21-24 32-36 7.5-8 6 -7 23-27 35-40 5.5-6

Female. 42^8 23-28 32-36 7.-5-8 5.5-6 25-29 35-40 5.5-6 7mm.

This is probably our commonest large Bush-katydid. The
female is likely to be confused with that of S. texensis; the male

may be identified without serious diflBculty. This race inhabits

all of southern New England, at least as far north as middle Ver-

mont (Brandon), and southwestern Maine (Fryeburg), is found

throughout New Jersey, and westward to Wisconsin. In the

latitude of Virginia and Ok-

lahoma it intergrades with

and passes, southward, into

another race, typical only

in the extreme south (Flor- ^ X;;;^-^^^/^ 6

ida to Mississippi). North- Fig. so.—Curve-talled BuBh-katydid. Scwrfderia

ward, likewise, it probably curvicauda cur.ic.uda. End of male abdomen.
'

.
a, side; 6, dorsal view. (After Scudder.)

intergrades with the small

northern race or subspecies (5. c. horealis) found in the boreal

districts of Maine, Ontario, and Manitoba.

Adults of this race appear in New England in the latter half of

July, are plentiful in August, and probably linger until killed by

frost.

Rehn and Hebard record this Bush-katydid as "common and

widely distributed through the undergrowth of the Pine Barrens
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of New Jersey. . . . The species was heard there in the

daytime giving at long intervals a brief note 'zzikk' much as has

been observed in Sc. pistillata; at night it was often to be heard

giving single or a succession of rather resonant and loud

stridulations."

Scudder states that "it is more noisy by night than by day;

and the songs differ considerably at these two times. The day

song is given only during sunshine, the other by night and in

cloudy weather. I first noticed this while watching one of the

little creatures close beside me; as a cloud passed over the sun

he suddenly changed his note to one with which I was already

familiar, but without knowing to what insect it belonged. At the

same time all the individuals around me, whose similar day song

I had heard, began to respond with the night cry ; the cloud passed

away, and the original note was resumed on all sides. Judging

that they preferred the night song to that of the day, from their

increased stridulation during the former period, I imitated the

night song during the sunshine, and obtained an immediate

response in the same language. The experiment proved that the

insects could hear as well as sing. . . . The note by day is

hzrwi and lasts for one-third of a second. The night song con-

sists of a repetition, ordinarily eight times, of a note which sounds

like tchw. It is repeated at the rate of five times in three-quarters

of a second, making each note half the length of the day note."

Northern Curve-tailed Bush-katydid.

Scudderia curvicauda borealis Rehn^and Hebard.

Plate 14, fig. 7.

Scudderia curvicauda borealis Rehn and Hebard, Trans. Amer. Ent. Soc,

vol. 40, p. 281 (1914).

Measurements.

Total Body Teg. L. Teg. W. Wgs.>Teg. H. fern. Pron. Ant. Ovip.

Male . . 36-40 17-19 26-29 6.5-7 4.5-5.5 20.5-23 5 -5.5 30-h

Female. 35-37 18-21 25-26 6 -6.5 4 -4.5 21-21.5 5.2-5.5 30+ 7 mm.

This is a small boreal race of the common Curve-tailed Bush-

katydid and inhabits the northern part of the country from east-

ern Maine to Manitoba. Continued collecting will probably

reveal its presence in much of the Canadian Zone. The half

dozen specimens in my collection were captured on cold, heath-
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grown bogs at Cherryfield, Orono, and Whitneyville, Me.,

August 5 to 30, 1913.

Owing to its diminutive size the female is likely to be mistaken,

at first glance, for S. pistillata or S. furcata.

Fork-tailed Bush-katydid.

Scudderia furcata Brunner.

Plate 14, figs. 9, 10.

Scudderia furcata Brunner, Monogr. Phaner., p. 239 (1S78).

—

Walden,
Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 128 (1911),

Small; tegmina narrow; front margin of pronotum nearly as

wide as hind margin. Notch in end of process of anal plate of

male deep, open, with parallel sides, the lobes bounding it large

and swollen, forming a widely cleft miniature hoof-like structure.

Normally uniform green in color, occasional individuals pre-

sent a brownish suffusion or purplish striping,—to one of these

Beutenmiiller applied the name fasciata.

Ovip.

6 mm.

The male of this species is distinguished at once by the peculiar

genitalia; the female is likely to be mistaken for that of the small

northern race of S. curvicauda, but with discrimination the narrow
tegmina and small o\apositor should characterize it sufficiently

to prevent errors.

This is the smallest and commonest Bush-katydid in New
England. It lives in tall grasses, bushes, clumps of bayberry,

huckleberry, etc. I have found it plentiful coastwise, at Province-

town and Nantucket, in early September. My New England
specimens were taken between July 26 and October 10. In

New Jersey, Rehn and Hebard state that it appears about a

month later than S. curvicauda.

It is a very widely distributed species, being known from Bruns-

wick and Norway, Me., to the Pacific coast, and southward to

Florida and Mexico, where it develops an additional race.

Concerning its musical performances, Allard says: "This
katydid stridulates during afternoons and less frequently at
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night. Its call is delivered only at long and irregular intervals so

that much patience must be exercised to locate a singer." The
song consists of a "keen, incisive zee-p, or sometimes three slowly

in succession

—

zeep, zeep, zeep." Riley records that- the call is

occasionally responded to by a faint chirp from the females,

produced by stretching out their wings as if for flight.

The method of oviposition has been interestingly described by
Riley: "The female stations herself firmly by the middle and
hind legs on twigs or leaves contiguous to the one selected to

receive the eggs. This leaf is then grasped by the front feet and
held in a vertical position, while the edge is slightly gnawed or

pared off by the jaws to facilitate the entrance of the point of the

ovipositor. When this is done the abdomen is curved under and

brought forward, and the ovipositor is seized on its convex edge

by the mandibles and maxillae, which, with the aid of the palpi,

guide the point to that portion of the leaf prepared to receive it.

After gentle, but repeated efforts, the point of the instrument is

finally inserted between the tissues of the leaf, and gradually

pushed in to more than half its length. As soon as the cavity is

formed, the egg is extruded, and passed slowly between the semi-

transparent blades of the ovipositor. As the egg leaves the ovi-

positor the latter is gradually withdrawn, while the egg remains

in the leaf, retained in place, probably, by a viscid fluid that is

exuded with it. As many as five eggs are sometimes deposited in

one row in the same leaf, but more often they are single."

European Bush-katydid.

Leptophyes punctatissima (Bosc).

Locusta punctatissima Bosc, Actes Soc. d'Hist. Nat. Paris, tab. 1, p. 44, pi.

10, figs. 5, 6 (1792).

Leptophyes punctatissima Brunner, Prod. d. Europ. Orth., p. 285 (1882);

Fernald, Psyche, vol. 14, p. 120 (1907).

Head broad and short with prominent spherical eyes. Pro-

notum very short, truncate before and behind, convex in trans-

verse section, horizontal ( 9 ) or furrowed transversely in longi-

tudinal section (cf ) by an anterior and a principal sulcus; lateral

lobes short; humeral sinus lacking. El^^tra of female convex,

rounded apically;of male bent abruptly down at the sides, flat and
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deeply rugose above, wit li a fuscous line bet ween dorsal and lateral

fields. Legs slender. Hind femora with from three to five sliort

spines beneath. Abdomen short, compressed, subcarinate above.

Siibgenital plate of male scoop-like, flattened vent rally, the apex

upturned, broad, truncate, with median and lateral carinae.

Cerci caliper-like, curving inward on apical third, sometimes hid-

den in concavity of subgenital plate. Ovipositor large, strong,

three times as long as broad, curving upward, the dorsal margin a

little concave, the ventral strongly arched, the distal half with

both margins minutely toothed, the teeth, on ventral margin

directed forward.

Color: female, green, heavily punctate with brownish black

on pronotum and dorsum of abdomen. Male, brown, or brown

above with greenish face, sides of body, and legs. Described

from two males, one female, dried examples, from Nantucket,

Mass. European specimens are said to turn brown in drying;

Finot records a brown variety from the Pyrenees.

Measurements.

Body Pronotum Tegtnina Hind femora Antenna Ovipositor

Male 14 2.5 3-3.5 14 37-40

Female 14 2.75 2 14 6 mm.

A male and female of this curious little flightless European

Katydid were captured on Nantucket by Professor H. T. Fernald

of Amherst, Mass., September 5 to 10, 1907. They were sent to

me for identification and duly recorded by Professor Fernald

(Psyche, vol. 14, p. 120, 1907). In September, 1913, while

visiting the island I found a male in the collection of the

Maria Mitchell Scientific Association. These are all the New
England specimens known to exist.

This species was undoubtedly introduced into this New Eng-

land locality with shrubs, trees, or other plants from nurserymen,

but whether it has established itself completely and is still living

on the island remains to be learned. I did not find it in 1913 but

the time spent was very limited and the weather unfavorable.

It is widely distributed in Europe and not uncommon in Eng-

land, living on trees, brambles, etc. It is said to come out into

view^ after w'ind or in sunshine. The eggs are laid in crevices in

the bark of trees, the young hatch in May, and the adults appear
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in autumn, when they are taken by sweeping, and sometimes are

captured at the sugar-baits for moths.

The Katydid; Broad-winged Katydid; Leaf-winged

* Katydid.

Pterophylla camellifolia (Fabricius).

Figs. 51, 52.

Locusta camellifolia Fabricius, Syst. Ent., p. 283 (1775).

Platyphyllum concavum Harris, Treatise, 3ded., p. 158, fig. 74 (1862).

Cyrtophyllus concavum Smith, Rept. Ct. Bd. Agric. for 1872, p. 356 (1873).

—

SctJDDER, Boston Journ. Nat. Hist., vol. 7, p. 444 (1862).

—

Fernald, Orth.

N. E., p. 104 (1888).

Cyrtophyllus perspicillatus Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 131 (1911).

Body large, robust. Tegmina very broad, concave, completely

enclosing the wings and abdomen, with a very prominent middle

.i
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Antennae nearly twice the length of the body, taperinp; gradually,

greenish. Pronotum broad, short, rugose, with two conspicuous

transverse grooves and upturned dorsal hind margin, without

noticeable lateral carinae. Front and niidtUo legs of nioderate

length, hind legs short and relatively weak, the creature traveling

chiefly by crawling rather than leaping. Subgenital plate of

male greatly elongated into a narrow, grooved, tongue-like organ,

slightly upcurved, shallowly excavate above, with an acute,

slightly bifurcate tip. Cerci of male grapple-like, consisting of

two narrow prongs from a broad base, the upper lying above the

subgenital plate, curved and tapering to a delicate upturned

black tip, the lower and stouter of the two projecting downward
and bent abruptly inward, terminating in a strong black-tipped

point lying beneath the subgenital plate. Ovipositor four to

five times as long as wide, scimitar-like, curving gently upward to

an acutely pointed, finely serrulate tip.

The color is a rather dull leaf green, darker on the tegmina,

paler on the legs, and nearly white beneath, the stridulatory area

of the male brownish purple. The colors of the fresh insect

change to a dull yellowish or brownish green after death.

Measurements.

Total Tegmina Hind femora Antenna Subg. pi. Ovipositor

Male 39-42 34 .\ 17 18-19.5 65-70 12.5

Female 41-42 34x13 19 15 mm.

This insect is the Katydid of song and story, so named from its

peculiar stridulating cry, which consists of from two to four

syllables of most raucous quality, variously translated by its

hearers into Katy, Katy-did, she did, Katy-she-did. Primarily

a mating call to allure the female to the proximity of the male, it

is also used by him defensively. A captured male in my posses-

sion, when approached closely by the hand, would promptly

elevate his wing-covers and sound the hoarse, rasping cry, a

proceeding the effect of which upon an attacking bird may
readily be imagined. When actually seized these insects also use

the powerful jaws to inflict a severe pinching bite upon incau-

tious fingers.

The note is one of the loudest made by New England Locus-

tarians and may be heard, under favorable conditions, at a
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distance of a quarter-mile or even farther when a number of

individuals are performing in chorus. It is repeated at short

intervals for hours together, from early dusk to dawn. It may-

be heard frequently even in the middle of the day on warm
cloudy days and late in the season.

Scudder speaks of it as follows: " The note, which sounds like

XT, has a shocking lack of melody; the poets who have sung its

praises must have heard it at the

distance that lends enchantment. In

close proximity the sound is excess-

ively rasping and grating, louder

and hoarser than I have heard from

any other of the Locustarians in

America or in Europe, and the

Locustarians are the noisiest of all

Orthoptera. Since these creatures

are abundant wherever they occur,

the noise produced by them, on an

evening specially favorable to their

song, is most discordant. Usually

the notes are two in number, rapidly

repeated at short intervals. Perhaps

nine out of ten will ordinarily give

this number; but occasionally a stub-

born insect persists in sounding the

triple note

—

('Katy-she-did'); and

as katydids appear desirous of defi-

antly answering their neighbors in

the same measure, the proximity of

a treble-voiced songster demoralizes
Fig. 52.—The Katydid, Pterophyiia ^ whole neighborhood, and a curious

camellifolia. Dorsal view. (After

Lugger.) medley results; notes from some

individuals may then be heard all

the while, scarcely a moment's time intervening between their

stridulations, some nearer, others at a greater distance; so that

the air is filled by these noisy troubadours with an indescribably

confused and grating clatter."

The Katydid is an arboreal insect, living in colonies in groves

of trees about houses, in parks, or locally in parts of extensive
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wooded areas, these colonies persisting for many years. P'or a

long time a thriving colony maintained itself on the college

grounds at Wellesley, but the wholesale application of poison

sprays to combat the gipsy moth finally destroyed the Katydids.

Most of the colonies which I have noted have been located in

oak or mixed woods, but I have found them also in elm and apple

trees near houses. Owing to its retiring habits by day, and usual

preference for the higher limbs of trees, it is seldom seen, though

its raucous cries are known to nearly everyone living in southern

New England. These are heard in September and October, the

last singers persisting with increasing feebleness, until killed by

heav>' frosts.

The eggs are said by Harris to be slate-colored, rather more

than one-eighth of an inch in length, resembling tiny oval bivalve

shells. "The insect lays them in two contiguous rows along the

surface of a twig, the bark of which is previously shaved off or

made rough with her piercer. Each row consists of 8 or 9 eggs

placed somewhat obliquely, and overlapping each other a little,

and they are fastened to the twig with a gummy substance.

In hatching the egg sphts open at one end, and the young insect

creeps through the cleft."

The Katydid is locally plentiful throughout Connecticut and

in the warmer parts of Massachusetts. Extralimitallj^ the species

is found in most of the States east of the Great Plains.

THE CONE-HEADED GR.\SSHOPPERS—NEOCONOCEPHALUS.

These are large, extremely long-bodied Grasshoppers with

conical heads, short weak legs, and long, straight or slightly

curved sword-like ovipositors. They attract attention at once

by their bizarre appearance, due largely to their exceedingly

elongate form, which, combined with their delicate coloring is

decidedly protective, living as they do among the stems of coarse

grasses. The color is prevailingly a soft green, varied with small

amounts of black, pink, and purple, but a brown coloration

replaces the usual green in varying numbers of individuals in

nearly every species.

They are sluggish insects with feeble leaping powers and seldom

fly far, usually seeking escape from danger by plunging downward
and hiding themselves in the maze of stems and leaves at the
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base of the tufted growth of grasses amid which they live. Here

also the eggs are deposited, the ovipositor being thrust down
between the sheath and stem of a coarse grass, such as Andro-

pogon. Their stridulating powers make them well worth seeking

out, one species in particular, common coastwise, being notable

for the strident, piercing quality of its song, which renders it

audible at a long distance. Four species inhabit New England,

and adventive examples of another are occasionally introduced

with garden truck.

Key to Species of Neoconocephalus,

A. Vertex of head short, equal to or less than width between eyes above,

usually margined with black beneath.

B. Ovipositor of female much longer than hind thighs. Size small, slender.

Cone of vertex distinctly longer than wide, the sides sub-parallel.

Round-tipped Conehead, N. returns, p. 356.

BB. Ovipositor of female shorter—or barely longer—than hind thighs.

Size large, robust. Cone very blunt, its length scarcely exceeding its

width at base.

Blunt-tipped Conehead, N. triops, p. 358.

AA. Cone of head longer than width between eyes above.

C. Cone tapering, rather blunt, without black marking beneath.

Robust Conehead, N. robustus, p. 355.

CC. Cone of moderate length, margined beneath with black A-shaped

marking The Sword-bearer, N. ensiger, p. 354.

CCC. Cone very long, its entire under side black to basal tooth.

Unmusical Conehead, A^. exiliscanorus, p. 357.

The Sword-bearer; Coneheaded Grasshopper.

Neoconocephalus ensiger (Harris).

Fig. 53; Plate 12, figs. 5, 6; Plate 15, figs. 11, 15.

Conocephalus ensiger Harris, Rept. Ins. Mass. Inj. to Veget., p. 131 (1841);

Treatise, 3d ed., p. 163 (1862).—Smith, Proc. Portland Soc. Nat. Hist.,

vol. 1, p. 145 (1868); Rept. Ct. Bd. Agric. for 1872, p. 359 (1873).—

Fernald, Orth. N. E., p. 22 (1888).—Walden, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 133 (1911).

Grass green, paler on the face, yellowish on abdomen beneath.

A pale line on the lateral carinae of the pronotum, often faintly

bordered with purple. Antennae purplish. Cone of vertex of

head with black A-shaped marking beneath, bordered laterally

by a pale line which is continued backward to the pronotum;
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another narrow pale line runs backward from the eye. Mouth-

parts more or less purple, brightest on the labrum; tips of man-

dibles, labium, hind tibiae, and all tarsi brownish purple.

Measurements.

Total Body Tegmina Hind fcm. Antenna Ovipos. Tcg.>H. feni.

Male 45-50 23-27 30.5-39 18-20.5 28-33 14-17

Female.... 53-61 27-31 43 -50 20-23 28-33 28-33 20-23 mm.

This is our commonest—and, in New England, the most widely

distributed—Coneheaded Grasshopper. It lives in cornfields

and in grasslands, either dry

or moist, but not marshy.

Its distribution extends from

Norway in southwestern

Maine, southward to Phila-

delphia, the mountains of

North Carolina, and west to

North Dakota and Colorado.

It matures in late July or

early August, and is common
throughout the latter month and most of September. Brown indi-

viduals are not rare but are greatly outnumbered by green. The
note which it produces is not loud but is heard constantly where

the species is numerous. It has been described as a soft and lisp-

ing tzip, tzip, tzip, tzip, rapidly repeated for indefinite periods.

Fig. 53.—The Sword-bearer, Neoconocephalua

ensiger. Male. (After Lugger.)

Robust Conehead.

Neoconocephalus robustus (Scudder).

Plate 15, figs. 1-4, 17.

ConocephaliLs robustus Scudder, Boston Joum. Nat. Hist., vol. 7, p. 449

(1862).—Smith, Rapt. Ct. Bd. Agric. for 1872, p. 359 (1873).—Fernald,

Orth. N. E., p. 23 (1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no.

16, p. 135 (1911).

Measurements.

Body Tegmina Hind fem.

29-31 40-44.6 23-24

49.6 26.4

Total

Male 51-56.5

Female ....

Antenna Ovipos. Teg. >H. fem.

38-42 13-18

26.7

This is a stout-bodied Conehead which is not uncommon coast-

wise in New England from Cape Cod southward in August and
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September. Extralimitally it extends to Philadelphia, and

Ocean View, N. J., where it intergrades with a larger southern

race. It frequents cat-tail marshes and sand-grass areas near

the coast, and makes its presence known, especially where numer-

ous, by the astounding racket it produces when stridulating,

which has been admirably described by Scudder, "The song

resembles that of the harvest-fly. Cicada canicularis. It often

lasts for many minutes, and seems, at a distance, to be quite

uniform; on a nearer approach, one can hear it swelling and

decreasing in volume, while there is a corresponding muscular

movement from the front of the abdomen backward, two and a

half times a second. This is accompanied by a buzzing sound,

quite audible near at hand; it resembles the humming of a bee,

or the droning of a bagpipe." Rehn and Hebard speak of it as

follows: "The song of this insect is a very loud and continuous

buzzing which is very penetrating and usually audible to a dis-

tance of at least 600 feet. This song is given loudly and persist-

ently after dark; rarely lone individuals will be heard singing

lustily even on clear days as early as four o'clock. During the

day males sometimes at long intervals give a short hesitating

and irregularly harsh note which would not be readily associated

with their song. . . . This day song, or what might well be

termed sleep-song, is in reality a brief and drowsy impulse giving

just sufficient energy to the act of stridulation to demonstrate

the sound produced when the vibrations are not at full speed,

the irregularity of the sound resulting from the same cause.

. . . While stridulating the males frequently rest head down-

ward, occasionally moving nervously about without ceasing

their song."

Round-tipped Conehead.

Neoconocephalus retusus (Scudder).

Plate 15, figs. 5-10, 16.

Conocephalus retusus Scudder, Proc. Boston Soc. Nat. Hist., vol. 20, p. 93

(1879).

Conocephalus triops Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 135

(1911).

Small, slender, with blunt-tipped, rather narrow, and parallel-

sided vertex. Ovipositor long, greatly exceeding the hind femora



MORSE: ORTHOPTERA OF NEW ENGLAND. 357

and far surpassing the ends of the closed tegmina, straiglit or

curving gently but decidedlj- upward.
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falling in intensity, often ceasing as from exhaustion. The num-
ber of consecutive times without pause that this sound was pro-

duced were on one occasion counted, 2&-14-20-20-17; usually on

a warm evening an undisturbed singer would average about as

above before ceasing for a few seconds. The song is rapid, the

sounds being emitted on warm evenings about three to the second.

When near a colony of this species on favorable evenings after

dark the air is vibrant with the sound; as several singers cease

others take up the constantly rising and falling song, but at no

very great distance the sound is inaudible. The insects were

found not to begin to sing until nearly sunset and before dark

often ceased their song upon any attempt to approach the spot;

after dark the singing was much more vigorous and the singers

could then often be approached with a light and cautiously seized

while singing and moving about in the bushy weeds and heavy

grasses into which they climbed while stridulating " (Rehn and

Hebard).

Blunt-tipped Conehead.

Neoconocephalus triops (Linn^).

Gryllits (Tettigonia) triops Linne, Syst. Nat., ed. 10, vol. 1, p. 430 (1758).

Measurements.

Total Tegmina Hind femora Ovipositor Teg.>0\'ip.

Female 51-63 43-53 23-28 21-27 5-9 mm.
Males average a little smaller.

This is a large, robust species with very blunt vertex margined

with dusky beneath. The ovipositor is about equal to the hind

femora in length, straight, much exceeded by the closed tegmina.

The head and pronotum are exceptionally broad and heavily

built.

This is a southern species, of purely adventitious occurrence

in New England, two examples of which have been captured here

in the winter season, one at West Newton, Mass., March 11,

1898, in a dwelling-house, alive, in spinach greens (H. W. Burri-

son) ; the other at Danvers, Mass., January, 1916 (L. W. Jenkins),

likewise in a house, doubtless having been introduced with similar

material. Its habitat is from southern New Jersey and Washing-

ton, D. C, to Florida, Texas, and across the continent to southern

California.
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THE LARGER MEADOW-GRASSHOPPERS—ORCHELIMUM.

This genus is closely related to Conocephahis (Xi])hidiuvi), from

which group our three specie* are readily distinguished by their

larger size, more robust body, and stouter ovipositor. The
stridulating area of the male tegmina is larger proportionally and
is transparent as in that genus. The scientific name, meaning
literally, "I dance in the meadow," is especially fitting, in relation

to their habitat, their active and energetic locomotion, and their

musical performances; one species, indeed, is a noticeable and
persistent songster of the sultrj'- days and nights of late July and
August, and is often referred to in the literature of insect stridu-

lation.

Key to Species of Orchelimum.

A. Robust species. Cerci of male stout, the distal part not exceeding in

length the internal tooth, and with dorsal tubercle.

B. Humeral sinus of pronotum distinct, deep. Cerci of male with internal

tooth shorter than distal part of shaft ; dorsal tubercle on shaft about one-

fourth its length from tip. Ovipositor not strongly widened in middle,

distinctly upcurved, its dorsal margin concave.

Common Meadow-grasshopper, 0. mlgare, p. 359.

BB. Humeral sinus of pronotum barely indicated. Cerci of male with

tooth as long as distal part of shaft; dorsal tubercle on shaft about one-

third its length from tip. 0\'ipositor much widened in middle, the

dorsal margin straight except at base, the ventral margin strongly

convex Bruner's Meadow-grasshopper, 0. gladiator, p. 361.

AA. Slender. Tegmina and \\-ings narrow, elongate. Face usually ^\'ith a

median dusky patch. Pronotum in side view as deep as long. Cerci

of male vrith distal part of shaft longer than internal tooth, not tubercu-

late above. Ovipositor moderately stout, gently upcurved, half as long

as hind femora. A salt-marsh species.

Dusky-faced Meadow-grasshopper, 0. concinnum, p. 362.

Common Meadow-grasshopper.

Orchelimimi vulgare Harris.

Figs. 54, 55; Plate 15, fig. 27-30.

OrchelimumvulgarellARRiSflns. Inj.toVeg., p. 130 (1841); Treatise, 3d ed.,

p. 162 (1862).—ScuDDER, Joum. Boston Soc. Nat. Hist., vol. 7, p. 452

(1862); in Hitchcock, Geol. X. H., vol. 1, p. 368 (1874); Appalachia, vol.

8, p. 317, (p. 19 Sep.) (1898) ; 23d Ann. Rept. Ent. Soc. Ontario, p. 73 (1893).

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145 (1868); Rept. Ct.

Bd. Agric. for 1872, pp. 358, 380 (1873).—Fernald, Orth. N. E., p. 24
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(p. 108) (1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 139

(1911).

—

Rehn and Hebard, Trans. Amer. Ent. Soc, vol. 41, p. 38 (1915).

All of these references except the first and the last may refer to 0. gladiator

Bruner.

Orchelimum glahernmum Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 139 (1911).—Fernald, Orth. N. E., p. 25 (109) (1888).

Orchelimum agile Scudder, Psyche, vol. 9, p. 103 (1900).

This is a medium-sized species, with stout body and relatively-

broad tegmina which usually extend 2 to 3 mm. beyond the hind

femora, often only equalling

them, rarely falling short, or

considerably elongated and

surpassing them by 5 or 6 mm.
The wings usually pass the

tegmina in the female, equal

them in the male.

Color: light grass-green,

sometimes with a pinkish

over-tint, often turning brown in drying; a mid-dorsal brown

stripe on top of head, widened and margined with whitish on

pronotum, and represented by brownish spots enclosing the

speculum of the male.

Measurem£nts.

Fia. 54.—Coramon Meadow-grasshopper, Orche-

limum vulgare. Male. (After Lugger.)

Total Body

Male 25.5-31 16-20

Female 27.5-33 16-21.5

Tegmina Ovipositor Pronotum H. fem. Ant.

16-23 3.5^ 12.5-16 45-60

17-23 7.5 3.5-4 14 -16 40-50

Until recently this species has been confused with 0. gladiator

and on this account records of its distribution and notes on its

habits must be regarded as subject to correction.

It is found most abundantly in tall grasses and dense weedy

jungles on moist ground,

in meadows and swamps,

along brooks and larger

streams, the prime re-

quisites of its existence

seeming to be moisture

and a dense growth of
'

. vegetation. In New Eng-
Fia. 55.—Common Meadow-grasshopper, Orcheli-

, t ^, • j.u

mum vulgare. Female. (After Lugger.) land, adultS appear lU the
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latter half of July and are found during the remainder of the

season.

It is responsible for a large share of the strident insect chorus

heard in hot, sultry midsuninier days and nights, its song consist-

ing of a series of sharp zips followed by a high-pitched zeeeeeee.

It is generally distributed and locally coniinon in southern New
England, occurring at least from Norridgewock and Brunswick,

Me., southward and westward, inhabiting also Nantucket,

Martha's Vineyard, and Block Island. Beyond our limits its

range extends westward to Montreal, Minnesota, eastern Wyo-
ming and Colorado, and southward to northern Georgia and
northeastern Texas.

Bruner's Meadow-grasshopper.

Orchelimmn gladiator Bruner.

Plate 15, fig. 23-26.

Orchdimum gladiator Bruner, Can. Ent., vol. 23, p. 71 (1891).

—

Rehn and
Hebard, Trans. Amer. Ent. Soc, vol. 41, p. 44 (1915).

Orchelimum vulgare Scudder, in Hitchcock's Geol. N. H., vol. 1, p. 368,

probably (1874); Appalachia, vol. 8, p. 317 (1898).

This species closely resembles 0. vulgare in size, form, and color,

the tegmina averaging longer with reference to the hind femora;

it is, however, readily distinguished by a comparison of the pro-

notum and ovipositor. Having been until recently confused

with that species, its stridulation has doubtless been referred to

0. vulgare and observations on its habits by persons acquainted

with both species are needed.
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summit, 3500 ft., Mt. Washington, and the vicinity of Boston,

Mass. ; and Stamford, Ct. Extralimitally it extends to southern

New Jersey, Tennessee, Kansas, Montreal, Montana, Washing-

ton, and northern CaHfornia.

Dusky-faced Meadow-grasshopper.

Orchelimiun concinnum Scudder.

Fig. 56; Plate 15, fig. 31-34.

Orchelimum concinnum Scudder, Boston Joura. Nat. Hist., vol. 7, p. 452

(1862).—Smith, Rept. Ct. Bd. Agric. for 1872, p. 380 (1873).—Fernald,

Orth. N. E., p. 25 (p. 109) (1888).—Rehn and Hebard, Trans. Amer. Ent.

Soc, vol. 41, p. 60 (1915).

Orchdimum herbaceum Scudder, Psyche, vol. 9, p. 103 (1900).

—

^Walden,

Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 139 (1911).

This is a slender-bodied species with narrow tegmina and wings

which usually surpass the hind knees by from 2 or 3 to even 6 or

7 mm. The wings customarily exceed the tegmina 2 or 3 mm.
Combined with the narrow thorax the effect of these characters

is one of attenuation. The ovipositor usually about reaches the

hind knees.

The coloration is apparently affected by its salt-marsh habitat,

often being more dusky and olivaceous than that of our other

two species, with the sides of the pronotum a vivid bluish green.

Fig. 56.—Dusky-faced Meadow-grasshopper, Orchelimum concinnum. Female. (After

Blatchley.)

Above, a dusky stripe usually extends over the face and top of

head, dividing into two on top of the pronotum, and is often pro-

longed backward, suffusing the tegmina in the female or barely

indicated about the speculum of the male. This duskiness

increases rarely to such an extent as to approach melanism.
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not Conocephalus, which was then applied to the Coneheads (now

Neoconocephalus)

.

Key to Species of Conocephalus.

Males.

A. Tegmina reaching or passing end of hind thighs, usually exceeded by wings

(very rarely reaching only to end of body). Cerei green, rather slender;

the apex but httle twisted (20° to 30°), in dorsal view rounded, in lateral

view taper-flattened on dorsal side; tooth a black, slender, claw-Uke process

on a broad, conical green base.

Slender Meadow-grasshopper, C. Jasdatus, p. 364,

AA. Tegmina and wings reaching about to end of body. Cerci stout.

B. Cerci brown, with inner tooth stout, conical, its base equal to its height,

acutely tipped; apex of cerci usually strongly twisted (60° to 75°),

abruptly flattened on dorsal side to a thin plate, in dorsal view subtri-

angular, one and one-half times as long as broad, apex subacute.

Short-winged Meadow-grasshopper, C. brevipennis, p. 366.

BB. Cerci green with inner tooth slender, its height two or three times its

basal diameter; apex less twisted and less abruptly flattened, in dorsal

view twice as long as broad, apex rounded.

Salt-marsh Meadow-grasshopper, C. spartinae, p. 367.

AAA. Tegmina covering only one-half to two-thirds of the abdomen. Cerci

rather slender, straight, with conical apex.

Wingless Prairie-grasshopper, C. saltans, p. 368.

Females.

A. Tegmina reaching or passing end of hind thighs, usually exceeded by wings.

Slender Meadow-grasshopper, C. fasciatus, p. 364.

AA. Tegmina and wings about equal to body.

B. Ovipositor with dorsal margin typically straight, shorter than body,

sometimes equalhng it.

Short-winged Meadow-grasshopper, C. brevipennis, p. 366.

BB. Ovipositor typically curved upward, gently arcuate, shorter than body.

Salt-marsh Meadow-grasshopper, C. spartinae, p. 367.

AAA. Tegmina only two-thirds as long as pronotum, wings abortive. Ovi-

positor equal to the body, gently arcuate.

Wingless Prairie-grasshopper, C. saltans, p. 368.

Slender Meadow-grasshopper.

Conocephalus fasciatus (DeGeer).

Plate 15, fig. 37.

Locusia fasciata DeGeer, Mem. Hist. Ins., vol. 3, p. 458 (1773).

Orchelimum gracile Harris, Treatise, 3d ed., p. 163 (probably, but not the

figure) (1862).
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Xiphidium fdsciatum Sc'L'dder, lioston Joum. Nat. Hist., vol. 7, p. 451

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145 (18GS);

Kept. Ct. Bd. Agric. for 1872, p. 358 (1873).—Fehnald, Orth. N. E., p. 24

(1888).—Walde.v, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 137 (1911).

This is a slender-bodied and typically lonp;-\vinp;ed species, with

tegmina nearly always passing the end of the hind thighs and

usually exceeded slightly by the wings. Cerci green, rather

slender, the apex but little twisted, in dorsal view rounded, in

side view flattened on dorsal side, tapering to a point. Ovi-

positor straight, slender, two-thirds as long as hind femora; green,

shaded with brown toward tip.

Color: rather light grass-green, a dark rufous-brown stripe

from vertex of head to hind margin of pronotum, widening back-

ward. Sides of face and pronotum and all femora with minute

brown dots. Tibiae and tarsi, especially the hinder pair, sufifu.sed

with brown. Dorsum of abdomen with a median solid dark

brown stripe bordered by a pair of dorso-lateral yellowish or

whitish stripes which are margined in turn by a pair of more or

less distinct brown stripes. Abdomen beneath bright green in

life, yellowing when dried.

Measurements.

Total Body Tegmina Hind femora Ovipositor Antenna

Male 16-17 12-14 10-12 9 -10.5 28-32

Female 18-21 13-15 13-14 10.5-11.5 6-7 27-32 mm.

Rarely short-winged examples are found with tegmina but 6 mm. long.

This graceful little species is our most common Meadow-
grasshopper and occurs throughout New England. It is a deni-

zen of the ranker growth in the damper parts of grass-covered

fields, pastures, and meadows and the tangles of herbage at their

edges, where it is often exceedingly abundant locally, both inland

and at the margins of the coastwise salt-marshes. It takes wing

readily w'hen alarmed, but its flight is seldom more than a yard

or two in length. Adults appear about the middle of July and

are found during the remainder of the season.

Allard says that it is a persistent singer by day and night but

its stridulation is among the faintest known to him, the notes of

captive individuals even in the quiet of a room being barely

audible seven or eight feet away. The song "invariably begins
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with a succession of very faint notes tse-tse-tse repeated very

slowly and terminating with the phrase tse-e-e-e-e-e-e-e-e-e-e-e-e-e

which continues from five to twenty seconds. ... So brief

and faint are the preceding notes, however, that they may be

readily overlooked." McNeill says of it: "Its song is a faint

echo of that of Orchelimum vulgare. . . . Its faint little

quaver is the first note of the great chorus that sounds in all the

meadows from the first of August till the first of October or until

cold weather."

Its range extends from Prince Edward Island to Manitoba,

southern Florida, and Mexico.

Short-winged Meadow-grasshopper.

Conocephalus brevipennis (Scudder).

Plate 15, fig. 35.

Xiphidium brevipennis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 451

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145 (1868);

Rept. Ct. Bd. Agric. for 1872, p. 358 (1873).

Xiphidium brevipenne Fernald, Orth. N. E., p. 24 (1884).

—

^Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 137 (1911).

A small, stout-bodied Grasshopper with tegmina and wings

barely covering the body(cr), or two-thirds of it ( 9 ) (very rarely,

it is said, they are of full length). Cerci of male brown, stout;

the apex usually strongly twisted (60°-75°), in side view rounded,

in dorsal view pinched apically, in dorso-lateral view abruptly

and strongly flattened on dorsal side to a thin plate. Ovipositor

dark brown, typically straight on dorsal margin, shorter than

body, sometimes equalling it.

Grass-green, minutely dotted with brown on sides of face,

pronotum, and legs. A moderately broad, dark-brown stripe

extends from vertex of head to hind margin of pronotum, and is

narrowly bordered laterally on the pronotum with whitish.

Tegmina brown. Dorsum of abdomen brown, sometimes broken

by indications of pale stripes on each side of the broad median

band. Hind femora with two narrow longitudinal stripes of

brown. End of abdomen of male beneath yellowish or brownish.

Measurements.

Body Tegmina Hind femora Ovipositor Antenna

Male 10.4-14 6-8 8-11 36-43

Female 11.5-15 7-9.5 10.5-12 7-8 30-37 mm.
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This little Grasshopper is a very common resident of herba-

ceous weedy jungles on damp soil and the more ninkly growing

grass of mowing-fields. Adults begin to ivpjx'iir in the latter half

of July, and linger until killed by hard frosts. The young are to

be found much earlier, in late May or early June, tiny, soft-

bodied green midgets with black dorsal stripe and enormously

long and sensitive antennae whose fragility is so great that

it is a constant marvel how the little creatures retain them in an

undamaged condition.

It is abundant in suitable localities throughout southern New
England; it is known from Eastport, Me., Jefferson, N. H., and

Woodstock, Vt., and its range very likely extends even farther

north. Extralimitally it is recorded from Quebec, Minnesota,

Texas, and Florida.

Salt-marsh Meadow-grasshopper.

Conocephalus spartinae (Fox).

Plate 15, fig. 36.

Xiphidium spartinae Fox, Ent. News, vol. 23, p. Ill, text-figs. 2, 5; pi. 8,

fig. 1-6 (1912).

Cerci moderately slender, about four times as long as broad,

their sides nearly parallel, the apex rounded, blunt, and strongly

flattened on its upper side. The interno-ventral tooth is shorter

and much slenderer than in C. brevipennis and a tuberosity Ues

above its base (c/. PI. 13, figs. 35, 36) ; in side view their middle

portion appears nearly equal, as compared with the swollen out-

line in C. brevipennis. Ovipositor gentl}' but distinctly arcuate,

about five-sixths as long as hind femora, three-fourths or five-

sixths as long as the body.

General color in life a vivid, faintly bluish green, shining; the

terminal half of the abdomen conspicuoush' light orange, cerci

green ; midline of head and pronotum broadly marked with chest-

nut, darkening anteriorly. The green is frequently largely or

wholly replaced by brownish or dusky, as in Orchelimum con-

cinnum, another salt-marsh species. In drying, most specimens

discolor badly, becoming brownish.

Measurements.

Body

Male 10.5-12

Female 11 -14

TeKmina



368 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

This species closely resembles C. brevipennis in appearance and
size, differing from it especially in the curved ovipositor of the

female and the structure of the male cerci, but also in the typically

wider tympanal area and the crowded position of the teeth on the

inner half of the stridulating ridge of the male tegmina.

This little brightly colored Grasshopper has been captured only

on salt-marshes and in their immediate vicinity. Fox, the first

to distinguish it, reported it to be "abundant on the short

Spartina" grass "covering the tidal flats. Less frequently it

was found on the black-grass, Juncus gerardi, one of the char-

acteristic plants of the lowlands bordering the marshes on the

upper side. Only rarel}^ does it appear to stray inland and then

only to that part immediately adjoining the salt-marsh."

It is a sluggish species, usually common where found, and the

vivid and strongly contrasting hues of the typical color variety

enable it to be readily recognized. Nothing is known relative to

its stridulation ; the apparatus is said to differ sHghtly from that

of C. brevipennis but it is doubtful whether human ears would be

able to discriminate between the two.

It was described originally from Woods Hole, Mass., and

southern New Jersey. Numerous specimens from Cape Cod are

in the Scudder collection. I have taken it at Niantic and Stam-

ford, Ct.; Faneuil Station, Mass., before the creation of the

Charles River Basin and the change of that portion of the river

from brackish to fresh water; Rowley, Mass.; Brave Boat

Harbor and York Beach, York, Me.; and Pine Point near Old

Orchard, Me. It has an extensive distribution along the south-

ern seaboard, reaching Georgia, Florida, and Louisiana, where

long-winged examples are not uncommon. Dates of New Eng-

land captures range from July 22 to September 20.

Wingless Prairie-grasshopper.

Conocephalus saltans (Scudder).

Fig. 57; Plate 15, fig. 38.

Xiphidium saltans Scudder, Rept. U. S. Geol. Surv. Nebraska, p. 249 (1871).

—Blatchley, 27th Ann. Rept. Dept. Geol. Nat. Resources Ind., p. 377

(1903).

Tegmina of the male covering only one-half or two-thirds of

the abdomen ; of the female distinctly shorter than the pronotum.
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0\'ipositor nearly as long as the body, gently hut distinctly arcu-

ate, slender, very gradually tapering toward the end. Cerci

of the male rather short, straight, the apex conical, tapering to

6

Fia. 57.—Wingless Prairie Graashopper, Conocephaltia saltans, a, female, X21; 6, tip of male
abdomen, showing form of cerci. (.\fter Blatchley.)

a rounded point; the inner tooth placed nearer the tip than the

base, equal to the apex in length (four times its basal diameter),

sharp, gentl}' recurved. Paired processes of hind margin of

supra-anal plate larger, more prominent, and more widely sep-

arated than in C. brevipennis and C. spartinae.

General color very pale reddish with darker brown median
stripe on head, thorax, and exposed abdomen, often bordered

laterally by narrow pale stripes, and clouded with brownish on
sides of abdomen. Sides of thorax and face greenish.

Measurements.

Body Tegmina Hind femora Ovipositor

Male 11-12 4-5 10-11.5

Female 10-13 2 10-11.5 9.5-11 mm.

This is a slender-bodied little Grasshopper, of which the female,

owing to'the diminutive tegmina, strongly resembles an immature
indi\adual and is likely to be passed by as such. While not

absolutely deprived of organs of flight, the vernacular name pro-

posed for the species is not far amiss, since these are of such small

dimensions as to be quite useless for that purpose. The less

degenerate condition of the tegmina in the male is probably to be

explained by their use as stridulatory organs.

The only New England localitj' for this species at present known
is the island of Nantucket, where I found it not uncommon at

widel}^ separated points on the sandy moors in early September,

1913, among Andropogon and other xerophytic grasses and wild
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indigo (Baptisia tinctoria) and scattered clumps of huckleberry

bushes (Gaylussacia) . Search should be made for it on Martha's

Vineyard and southern Cape Cod. In New Jersey it is found on

sandy barrens and it is widely distributed in the central and

plains States, always as an inhabitant of wild, unimproved land,

and usually on dry soil. It is a relatively sluggish species and is

said by Blatchley in Indiana to frequent "the surface of the

ground rather than the stems of the tall prairie grasses among
which it makes its home." Allard states that in Georgia it

prefers luxuriant growths of weeds and grasses in moist bottom

lands.

The presence of this flightless species on the island of Nan-

tucket adds another item to the many data supporting the theory

that in earlier geologic times a great sandy plain bordered the

Atlantic seaboard from Virginia to Newfoundland, providing

opportunity for characteristic plants and animals to spread far to

the northeast. The present widely isolated colonies of these are

to be considered as remnants of a once continuously distributed

flora and fauna now surviving only in particularly favorable

localities.

THE SHIELD-BACKED GRASSHOPPERS—ATLANTICUS.

The Shield-backed Grasshoppers {Atlanticus spp.) are large,

brown, wingless, ground-dwelling insects with long hind legs and

slender antennae. Thej^ live for the most part among the

fallen dead leaves, which they closely resemble in color, usually in

dry upland woods of either evergreen or deciduous trees. They

are not restricted to such situations, however, but have been

captured while singing in bushes, in brush-grown pastures, a foot

or two from the ground, and in tussocks of grass in swampy
fields; occasionally they climb the trunks of trees, attracted by

the sweetened baits put out by collectors to lure moths. Since

they are chiefly nocturnal in habit, the flashlight and lantern are

useful in watching and capturing them; and ground-set molasses-

traps suitable for Roaches will often entice them to destruction.

In the South, one species at least is preyed upon by a large

fossorial wasp {CMorion ichneumoneum) , whose burrows Davis

records finding stored with numbers of these insects as food for

their young (Journ. N. Y. Ent. Soc, Dec, 1911). Their stridula-
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tion, produced by tlie very diminutive teginina, is high-pitched

and of l)ut little volume, but may be heard by keen ears at a

distance of two or three rods.

Although widely distributed these insects are scarce in New
England, single examples or at most two or three at a time being

met with now and then. Two species only are definitely known
to inhabit New England, but a third should be sought for along

our western border.

Key to New England Species of Atlauticus.

Hind femora two and one-half times as long as the pronotum. Male with

tegmina but very little exposed; cerci acutely tipped and the inner tooth

placed about half-way from tip to base. Female with subgenital plate

split deeply, the lobes prolonged, sublanceolate.

Long-legged Shield-backed Grasshopper, A. americanus, p. 371.

Hind femora only twice as long as pronotum. Male with exposed part of

tegmina three-fourths as long as pronotum; cerci blunt at tip, the inner

tooth nearer the tip than base. Female with subgenital plate but moder-

ately emarginate, the lobes arcuate, semicircular.

Short-legged Shield-backed Grasshopper, A. testaceits, p. 372.

Long-legged Shield-bearer.

Atlanticus americanus (Saussurc).

Plate 14, fig. 15-17.

Orchesticus americanus Saussure, Rev. et Mag. de Zool., ser. 2, vol. 11, p.

201 (1859).

Thyreonotus dorsalis Scudder, Boston Joum. Nat. Hist., vol. 7, p. 454 (1862).—Fernald, Orth. N. E., p. 26 (p. 110) (1888).—Smith, Rept. Ct. Bd.

Agric. for 1872, p. 380 (1873).—Scudder, in Hitchcock's Geol. N. H.,

vol. 1, p. 320 (1874).

Atlanticiis dorsalis Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 141

(1911).

Head but little prominent, smooth, the vertex narrowing

anteriorly between the small round eyes to a blunt decurvcd ridge

which is cut transversely on the face between the antennal pits

b-y a narrow groove. Face broad and rounded. Pronotum
prolonged backward over the first abdominal segment, 'slightly

convex above both transversely and longitudinally, the disk

broadening backward, convex behind, its sides gently sinuous,

carinate at junction with lateral lobes, which are angulate with

the disk. Prosternum with a pair of prominent, slender spines.
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Tegmina of female hidden under pronotum, of male barely

exposed. Hind legs extremely long, two and one-half times as

long as pronotum, thighs stout at base. Last dorsal segment of

abdomen of male shallowly V-emarginate. Cerci long, straight,

acutely pointed, bearing a short, claw-like spur or tooth on the

upper inner side. Subgenital plate of female very deeply divided,

the two lobes prolonged, sublanceolate. Ovipositor equal to

hind femora.

Color: brown, varying from yellowish to ruddy, often with

fuscous patches on sides of pronotum and tegmina and minute

spots on the abdomen, sometimes arranged regularly in longi-

tudinal or transverse rows. The lateral carinae and the lower

edge of the pronotum often distinctly pale.

Measurements.

Body Tegmina Hind femora Antenna Ovipositor

Male 20-24 2 21-22 34

Female 2&-27 24-25 35-40 26-27 mm.

This appears to be the more common of our species. It matures

late; the young may be found in late June and July, and mature

individuals from late July till October. It is definitely known
from several points in the vicinity of Boston (Blue Hills, Dedham,
Sharon, Turtle Pond Reservation) and from West Chop, Mar-

tha's Vineyard. It probably occurs in much of the coastwise

part of New England from southeastern Maine to Connecticut

and extends extralimitally to Alabama and Mississippi.

Shokt-legged Shield-bearer.

Atlanticus testaceus (Scudder).

Fig. 58; Plate 14, fig. 11-14.

Engoniaspis testacea Scudder, Proc. Davenport Acad. Nat. Sci., vol. 8, p. 97

(1900).

Thyreonotus pachyrnerus Fernald, Orth. N. E., p. 26 (p. 110) (1888).

—

Smith, Kept. Ct. Bd. Agric. for 1872, p. 380 (1873).

Atlanticus pachymerus Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p.

141 (1911).

Similar in color and general appearance to A. americanus but

smaller and differing particularly as follows: lateral carina of

pronotum straighter; tegmina of female two-thirds as long as

pronotum; hind femora only twice as long as pronotum; pro-
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sternal spines veo' short; subgenital plate of female moderately
V- or U-emarginate, the sides rounded; cerci of male blunt-

tipped, the inner tooth short and rather blunt and placed nearer

the end of the cercus.

Measurements.

Male
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the pattern varying much and consisting of spots and mottling

arranged irregularly or somewhat regularly in either transverse

or longitudinal bands. This is quite in keeping with their noc-

turnal habits, for they shun the dayhght, soon crawling away
when exposed to it, unless touched, when their powerful but

erratic leaps quickly place them in safety.

They differ notably from other members of the family in being

apparently quite deaf and dumb, without special organs of hearing

or of stridulation, and consequently are less frequently noticed.

In diet they are said to be nearly omnivorous, eating dead in-

sects and other animal matter as well as vegetable substances.

Knowledge of our native species is in a chaotic condition, owing

partly to lack of material and observations, and partly to errors

of discrimination and even downright carelessness on the part of

systematists. At least six distinct species of native origin and

perhaps more inhabit New England; additional species should

be sought in the caverns of the limestone areas along our western

border. An exotic species from Asia has been introduced within

a few years and maintains itself to the present time in conserva-

tories.

Key to Stenopelmatinae ofNew England.

I. Vertex of head armed with a pair of short, conical spines pointing forward

and downward. Hind tibiae armed above with two rows of slender, ap-

pressed spinules arranged in series of 3 to 7 each, the members of each series

increasing slightly in length apically.

Asiatic, or Greenhouse Camel-cricket, Diestrammena marmoraia, p. 375.

II. Vertex of head smooth, rounded. Hind tibiae armed above with four

pairs of widely placed, large, movable spines (in addition to those at apex)

and between them with numerous stout spinvles. . . .Ceuthophilus spp.^

A. Eighth dorsal abdominal segment with hind margin smoothly convex,

thickened crescentically in rear view, concealing the ninth segment more

or less completely. Subgenital plate short, scoop-shaped, with horizon-

tal, semicircular, thickened margin. Hind femora serrate beneath with

very numerous close-set denticulations on both edges, only two and a

half or three times as long as wide, the lower margin strongly convex and

the hind tibiae arcuate correspondingly.

Yellow Cave-cricket, C. neglectus, p. 378.

AA. Ninth dorsal abdominal segment with hind margin deeply obtuse-angu-

lately emarginate. Subgenital plate with hind margin bracket-shaped

(/—^^—n). Hind tibiae arcuate at base.

Spotted Cave-cricket, C. maculatus, p. 379.

1 This Key applies only to the males of this genus.
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AAA. Ninth dorsal alKloniinal sopniont with hind margin .smoothly convex.

B. Su!)gi>nital i)Iatt' tai>eriiin at apex into a i>air of small ui)\vard- and
outward-curling proccsgfs. Slender; hind femora .'^lender, four times

as long as wide, armed beneath with very numerous short, appressed

spinules ^^'oodland Cave-cricket, C. terreslris, p. 380.

BB. Subgenital plate emarginate posteriorly, bilobate, the lobes broad,

their hind margins convex. Hind margin of ninth dorsal segment

broadly parabolic convex, of tenth broadly V-emarginate. Stout:

hind femora relatively short, with fewer sharp, clo.«ely appressed

spinules Short-legged Cave-cricket, C. brcnpcs, p. 3S1.

AAAA. Dorsum of ninth abdominal .'segment extended backward, truncate,

with rounded corners. Suljgenital plate V-emarginate or bilobate.

C. Spines of hind tibiae dusky at ba.se.

D. Stout; two conspicuous longitudinal blackish stripes on sides of

dorsum; hind femora stout, convex beneath, unarmed or with few

exceedingly fine denticulations.

Black-sided Cave-cricket, C. lalens, p. 381.

DD. Rather slender; usually dull-colored; hind femora only moderately

stout, their ventral spinules short, weak, widely set, appressed.

Pale-footed Cave-cricket, C. lapidtcola, p. 382.

CC. Spines of hind tibiae pale at base.

E. Spines of hind femora long, stout, erect. Very large. Subgenital

plate V-emarginate Slender-legged Cave-cricket, C. gracilipes,

p. 383.

EE. Spines of hind femora shorter, appressed. Subgenital plate bilo-

bate from rear Stygian Cave-cricket, C. stygius (prob-

ably synonjTnous with last-named species), p. 383.

Conservatory Camel-cricket; Asiatic Camel-cricket.

Diestrammena marmorata (DeHaan.)

Fig. 59; Plate 14, figs. 18, 19.

Rhaphidophorns marmoratus DeHaan, Bijdragen tot de Kermis der Orthoj>-

tera, p. 217 (1842).

Diestrammena marmorata Brunner von Wattenwyl, Verh. Zool.-bot.

Ges. Wien, vol.38, p. 299 (1888).—Lugger, Orth. Minn., p. 254, fig. (1898).

Diestrammena unicolor Morse, Psyche, vol. 11, p. 80 (1904).

Head rounded. Vertex with a pair of short, acutely pointed,

black spines directed forward and downward. Palpi nearly as

long as body, slender. Antennae extremely deHcate and very

long, five to six times as long as body. Pronotum convex, trun-

cate in front, a little produced behind. Legs very slender, front

and middle femora and tibiae approximately equal, as long or half
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as long again as the pronotum. Hind femora stout on basal half,

tapering rapidly, slender on apical half, one-third longer than

body. Hind tibiae equalling or slightly exceeding hind femora.

Fore tibiae with two pairs of spines beneath, at the haK and a

little short of three-fourths; middle tibiae with a single pair of

shorter ones at about three-fourths their length. Hind femora

with 5 to 6 short rigid spines near middle of inner lower edge;

hind tibiae channelled above, each edge armed with several series

of spines, 1 to 5 in number, graduated in length, longest apically,

the inner dorsal apical spur as long as the first joint of the tarsus

(metatarsus). Cerci long and slender, half as long as hind fe-

mora, three-fourths as long as ovipositor, clothed with long, very

delicate erect pubescence. Supra-anal plate of male nearly

semicircular; subgenital plate short, rounded apically, a little

upturned. Ovipositor equalHng or sUghtly exceeding body,

slender, straight at base, curving gently upward in the apical

third to an acutely pointed dorsal apex, the inner valves faintly

crenulate on ventral side of tip.

Ground color whitish beneath, pale brown above irregularly

marmorate with darker brown or fuscous particularly on hinder

edge of thoracic and abdominal segments. Fore and middle

femora bi-annulate with dark brown at three-fifths and at tip;

hind femora 4-annulate, the basal ring incomplete on inner side.

Feet pale, ovipositor bright chestnut.

Measurements.

Body Pronotum Hind femora Antenna Cerci 0\'ipositor Palpi

Male 16 6.5 19-21 65-95 10 13

Female 15-18 7.5 20-23 65-95 10 11-13 13 mm.

This species was first reported from North America (Min-

neapolis, Minn.) by Scudder under this name, and later from

Chicago by me as D. unicolor; it has also been recorded from

many places in Europe by Chopard as the Tachycines asyna-

morus of Adelung. I am informed by Hebard, who has recently

gone into the matter, that the species should be called D. mar-

morata though the characters stated by Brunner in his mono-
graph point toward D. unicolor.

This insect is a native of eastern Asia, and was probably

introduced into this country and Europe with importations of
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plants and bulbs among tlie wrappings of which it would be

likely to hide itself and able to travel long distances.

It is a rather large, slenderly built Cave-cricket with extremely

long and delicate antennae, palpi, and hind legs, in color daintily

Fio. 59.—Asiatic or Conservatory Camel-cricket, Dieslrammena marmorata, male. (After

Lugger.)

varied with dark markings on a pale background. It lives in

greenhouses, conservatories and cellars, hiding by day beneath

boards and boxes and in sheltered corners, becoming more active

at night. I have seen as many as a hundred individuals of vari-

ous ages resting within a space of four square feet on the wall of a

greenhouse coal-bin, perfectly quiet save for the occasional weav-

ing motion of the long antennae. Unlike Roaches, it does not

craw'l into narrow crevices or beneath boards or boxes lying close

to the ground, but requires considerable space to provide for

free movement of the long legs and antennae. When disturbed,

it makes prodigious leaps, sometimes two or three in succession,

alighting with a thump. Though alert, it is easily captured,

provided the waving, hair-trigger sensitive antennae are not

inadvertently touched, when response is instantaneous. Adults

and young may be found at any season of the year, as might be

expected under the conditions of its habitat, but mature individ-

uals appear to be more numerous in the autumn. It is very

doubtful, how^ever, whether it is able to survive the winter out of

doors.

It was first reported from Minneapolis in 1898; I have re-

ceived it within a few years from Kennebunk, Me., Springfield,

and Danvers, Mass., in each case from cellars or greenhouses.

It has been recorded also from Rhode Island, Ohio, Illinois,

Wisconsin, Kansas, and Canada. Should it become obnoxious
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by its presence or its depredations, it could probably be easily

controlled or exterminated by poisoned baits made of slices of

bread sprinkled with Paris green.

Yellow Cave-cricket.

Ceuthophilus neglectus Scudder.

Plate 14, fig. 20-23.

Ceuthophilus neglectus Scudder, Proc. Amer. Acad. Arts and Sci., vol. 30, p.

67 (1898).—Walden, Bull. Geol. Nat. Hist. Surv. Ct.,no. 16, p. 147 (1911).

A small species, recognizable at once by the male genitalia.

In this species the ninth dorsal segment is not extended and is

usually hidden by the specialized, crescentically thickened, para-

bolic margin of the eighth; the subgenital plate is also distinc-

tive,—it is short and scoop-shaped with a thickened, semicircular,

nearly horizontal margin. The hind femora are short and very

stout, convex above and below, armed beneath on the apical two-

thirds with a continuous series of short, stout, saw-like teeth;

the hind tibiae are curved to correspond with the hind femora and

equal or slightly exceed them in length. Ovipositor short, little

exceeding the front femora.

General color usually a rich yellow, paler beneath and on the

tibiae, overcast above with dark reddish brown; tibial spines

pale except at tip.

Measurements.

Body Hind femora Hind tibia Antenna Ovipositor

Male 14 12.5 13.5 35-

Female 15 11.5 11.5 28 7.3 mm.

This is a very common and widely distributed species, occurring

generally in woods and in cavities under stones and logs. I have

examples from Jackman, Me., Plymouth, Vt., and eastern Massa-

chusetts. Walden records it from Connecticut. It is also widely

distributed extralimitally.

The types of this species and C. terrestris were almost inextric-

ably mixed by Scudder, but it seems best to recognize this species

as characterized above, and C. terrestris as elsewhere in this paper.

Walker's drawing of the rear view of the male genitalia (Can.

Ent., vol. 37, pi. 4, fig. 3b, 1905) is misleading as apphed to this

species.
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Spotted Cave-cricket.

Ceuthophilus maciilatus (Harris).

Fig. 60; Plate U, fig.>^. 24, 25.

Rhaphidophora maculata IIarri.>^ (Say MS.), Treatise Iils. Iiij. Veget., p. 126

(1841).

Phalangopsis inaculata Harris, Treatise, 3d ed., p. 156 (1862).

Ceuthophilus maculatm Scudder, Boston Journ. Nat. Hist., vol. 7, p. 434

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145 (1868);

Rept. Ct. Bd. Agric. for 1S72, p. 3.59 (1873).—Fernald, Orth. N. E., p.

19 (1888).—Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 145

(1911).

This species is recognizable at once by the basal curvature of

the hind tibiae of the male, and the peculiar, angularly excised

border of the ninth dorsal segment of the abdomen. The hind

thighs are stout, convex above and beneath, the distal two-

thirds of the ventral edge armed with 10 to 20 stout, irregularly

disposed and uneven spines. Hind tibiae of male strongly arcu-

ate on basal third, straight

or faintly curved beyond,

slightly longer than the

thighs. Subgenital plate

truncate, divided b}' a me-

dian fissure, each half with a

sinuate terminal border, form- p^^ go.^potted Cave^ricket. CeuihophUus ma-

ing a bracket-shaped (- '^—n) culatus. Female. (After Lugger.)

hind margin. Ground color

pale dull j'ellow; above chestnut, irregularlj^ mottled with j'el-

low; tibiae and spines pale.

Male .

.

Female

.
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but often live over winter in cellars, and possibly in sheltered

places out-of-doors.

It is found apparently throughout New England and has been

recorded from as far west as Colorado.

Woodland Cave-cricket.

Ceuthophilus terrestris Scudder.

Plate 14, figs. 26, 27.

Cevihophilus terrestris Scudder, Proc. Amer. Acad. Arts and Sci., vol. 30,

p. 46 (1894).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 144

(1911).

Small to medium in size, the body and legs rather uniform

dusky brown above, luteous beneath. Hind femora slender, four

times as long as wide, armed beneath on the apical half with a

continuous series of small, saw-hke teeth, 25 to 30 in number.

Hind tibiae straight, longer than hind femora, "sometimes luteous,

usually dusky except the spines and small areas at the bases of

the spines. Hind margin of ninth dorsal segment resembling

somewhat in outline, though more broadly rounded, that of the

eighth segment of C. neglectus (whence a likelihood of confusion)

but not conspicuously thickened. Subgenital plate feebly chit-

inized, often shriveling to such an extent as to be difficult of

study, in rear view usually with a median suture and tapering

upward into two small outwardly curhng processes; the basal

portion sometimes appears of firmer texture and joined to the

soft apical lobes by a broadly V-shaped union.

Measurements.

Body Hind femora Hind tibia Antenna Ovipositor

Male 11-14 11.5-14 13-16 35-40

Female 11-12 11.5 13 38 6 mm.

This is a slender, dark-colored, soft-bodied species which in-

habits cool moist woodlands. It is common in Vermont,—I have

examples from Ascutney Mt., Grand Isle, Plymouth, and Wood-
stock,—and it probably occurs throughout at least the cooler,

more heavily forested regions of New England.
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Short-legged Cave-cricket.

Ceuthophilus brevipes Sciuldcr.

Plate 14, fins. 31, 32.

Ceuthophilus brevipes Scudder, Boston Journ. Nat. Hist., vol. 7, p. 434

(1862).—Fernald, Orth. N. E., p. 19 (1888).—Walden, Bull. Geol. Nat.

Hist. Surv. Ct., no. 16, p. 145 (1911).

A robust, dull-brown species, mottled with dull yellowish.

Hind femora short, armed beneath with from 7 to 25 small

appressed saw-like teeth on apical half. Hind tibiae straight,

slightly longer than the femora. Ovipositor slender.

Measuretnents.

Body Hind femora Hind tibia Ovipoeitor

Male 14 11 12

Female 15.5 13 13.5 8.4 mm.

This species was originally described from Grand Manan Id.,

New Brunswick, and it has since been reported by Blatchley

from North Madison, Ct., and Vigo County, Ind., beneath

stones. I have never met with the insect in the field.

Black-sided Cave-cricket.

Ceuthophilus latens Scudder.

Ceuthophilus latens Scudder, Boston Jouni. Nat. Hist., vol. 7, p. 437 (1862).

—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 146 (1911).

Ninth dorsal abdominal segment only moderately extended,

a little flaring, the hind margin sometimes appe'aring slightly

emarginate. Subgenital plate obtuse-angulate emarginate from

rear, convex or nearly rectangular from side. Hind femora

stout, convex above and below, often unarmed in female, usually

with a few tiny denticulations on the apical half, more prominent

on the inner edge; hind tibiae straight. Hind thighs brown,

punctate with pale; front and middle legs and hind tibiae pale,

the large spines on the latter blackish at base.

In color this is our most striking species. The dorsum is

black, with the top of head and a narrow mid-dorsal stripe on

the thorax, breaking up on the abdomen, chestnut. Eyes dark;

face, cheeks, and sides of the thoracic segments white, the lower

thickened margins of the latter chestnut.
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Male . .

Female

.

Measurements.

Body Hind femora Hind tibia Ovipositor

14 15 16

16 14.7 15.5 10.5 mm.

Walden has captured this species at Lyme, Ct., under stones,

Augusts to 21.

Pale-footed Cave-cricket.

Ceuthophilus lapidicola (Burmeister).

Fig. 61; Plate 14, fig. 28-30.

Phalangopsis lapidicola Burmeister, Hanb. d. Ent., vol. 2, p. 723 (1838).

Ceuthophilus pallidipes E. M. Walker, Can. Ent., vol. 37, p. 115 (1905).

—

Walden, BuU. Geol. Nat. Hist. Surv. Ct., no. 16, p. 146 (1911).

Related to C. latens but superficially unHke. New England

examples before me are chiefly very dull and uniform brown, the

dark latero-dorsal stripes so conspicuous in C. latens usually

lacking, present but not strongly developed in one example.

1^ This is a small and moderately slender species, the hind thighs

three and a half times as long as wide, a little convex beneath,

and armed with a very variable, irregular series of usually widely

set, short, appressed teeth, smaller on the inner edge and in the

female castaneous,

often with few or no

markings. Hind tib-

iae slightly exceeding

the femora, pale,

spines dusky at base

and tip. Ninth dor-

sal segment distinctly

prolonged backward,

truncate -convex.
Subgenital plate of male V-emarginate from the rear, rounded

from the side.

Measurements.

Body Hind femora Hind tibia Antenna Ovipositor

Male 12-14 13-14 14 -14.8 35

Female 13-14 13-13.5 13.5-14.8 30 9 mm.

Walden reports this species from New Haven, Ct., and I have

taken it at Wellesley in October. It is not a common species in

the vicinity of Boston. Walker, who described it under the name

Fig. 61.—Pale-footed Cave-cricket, Ceuthophilus lapidicola.

Female. (After Lugger.)
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of pallidipes from Ontario, finds it plentiful there. Rehn and

Hobard have recently synonymized it with ('. Idiiiih'rola of the

southern States.

Slender-legged Cave-cricket.

Ceuthophilus gracilipes (Ilaldoiiian).

Phalangopsis gracilipes IIaldeman, Proc. Amer. Assoc. Adv. Sci., vol. 2, p-

346 (1850).

Ceuthophilus gracilipes Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p.

143(1911).

A very large and variable species with extremely long antennae

and hind legs. The hind thighs are armed beneath with an

irregular series of from 8 to 18 long, stout, widely spaced spines,

erect in male, shorter and appressed in female, sometimes tumid

at base, sometimes bent backw^ard at the half. Hind tibiae

exceeding the femora, straight, but sometimes arched basully in

the male. Ninth abdominal dorsum prolonged backward its full

width, truncate, the corners round. Subgenital pinto deeply

but nearly rectangularly emarginate.

General color pale yellow, more or less heavily marked above,

especially on the hinder portion of the segments, with dark choc-

olate brown. Legs pale, hind thighs often bearing externally a

network of oblique brown markings (scalariform pattern).

Measurements.

Body Hind femora Hind tibia Antenna Ovipositor

Male 23.5 23 24 75

Female 16-23 22 24 62 13.5 mm.

This large and striking Cave-cricket is recorded by Walden

from Mt. Carmel and New Canaan, Ct., in dark, damp cellars,

under the bark of fallen trees, and in similar places, from August

6 to September 15. Half-grown young have been taken in a cave

at New Ashford, Mass., December 22, by Dr. G. M. Allen. It is

a southern species, extending as far as Alabama. It is recorded

that over 200 were found in one hollow tree in North Carolina

when it was felled.

C. stygius Scudder is stated by Caudell to be a synonym of this

species. A single male of this form, taken at Beverly, Mass., in

August, is in the collection of the Boston Society of Natural

History.



THE CRICKETS—Family GRYLLIDAE.
"What is any man's discourse to me if I am not sensible of something in it as

steady and cheery as the creak of crickets?"

—

Thoreau.

The Gryllidae or Crickets agree with the Tettigoniidae or

Locustarians in possessing long, delicately tapering antennae,

auditory organs on the front tibiae, and stridulatory apparatus

on the wing-covers of the male. They differ in having typically

but three joints in the tarsi, an awl-like or needle-like ovipositor,

and wing-covers flat above and bent sharply downward at the

sides of the body.

Like the Long-horned Grasshoppers and Katydids, to which
they are more closely related than to the Locusts, these are

essentially nocturnal insects, but are also active to a considerable

extent by day. Three chief groups may be distinguished accord-

ing to habits: terrestrial, ground, or Field-crickets; arboreal,

climbing, or Tree-crickets; and burrowing or Mole-crickets.

About twenty species inhabit New England, of which two or three

are adventive. Some are among the commonest insects we have,

widely distributed, almost ubiquitous ; others are scarce and very

local, inhabiting areas of special character and limited size.

Crickets are less strictly vegetarian than Locusts, freely eating

animal substances, especially other insects; the Tree-crickets

particularly feed largely upon aphids. Only about four of our

species are sufficiently abundant and obnoxious in habits to be
regarded as economically injurious, namely: the large Field-

cricket (Gryllus assimilis), the smaller Striped Grass-cricket

(Nemohius fasciatus), the Snowy and the Dusky Tree-crickets

{Oecanthus niveus and Oe. nigricornis).

In their life history. Crickets agree with the majority of the

Orthoptera in hatching from the egg early in the season, develop-

ing to maturity during the summer, pairing, depositing eggs and

dying in the autumn. Exceptions are found in occasional hiber-

nating nymphs of Gryllus; and probably also in the Mole-crick-

ets, which are believed to live more than one year.

The eggs of the Field-crickets, so far as observed, are thrust

into the soil by means of the slender, awl-like ovipositor; those

384
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of Tree-crickets are placed in the bark or pithy stems of the plants

among which they Uve, in holes drilled with much labor by the

62 63

Fios. 62, 63.—Diagrammatic sketches of venation of male (Fig. 62) and female (Fig. 63) tegmina of Nemobitii.

1.—Mediastine vein (Saussure and Brunner).

2.—Humeral vein (Saussure) = Anterior radial

vein (Brunner).

3.—Discoidal vein (Saussure) = Posterior ra-

dial vein (Brunner).

4.—Median vein = False discoidal vein (Saus-

sure) = Ramus of Posterior radial vein

(Brunner)

.

5.—Ulnar vein = Oblique vein (Saussure) =
Anterior ulnar vein (Brunner).

6.—^Anal vein (Saussure) = Posterior ulnar

vein (Brunner).

A.—Axillary veins.

A. A.—Apical or Distal area.

A. N.—^.4nal node, Musical node, Node.
C.—Cordes or postaxillary veins.

C. C.—Cells formed by cordes.

C. M.—Costal margin.

(From Hebard, Proc. Acad. Xat. Sci. Phila.,

C. v.—Cross-veinlets.

D.-.\. R. B.—Discoido-anal root-basin.

D. F.—Dorsal field (which includes Apical

area)

.

D. V.—Diagonal vein.

E.—Exterior cell of speculum.

F.—Free veins of Lateral field.

I.—Interior cell of speculum.

I. C.—Intermediate channel.

L. F.—Lateral field.

M.—Speculum or mirror.

Mgn. B. T.—.\pproximate margin of tegmiaa
in brachypterous forms.

S.—Stigma.

S. M.—Sutural margin.

S. V.—Stridulating veins.

T.—Tambourine.

X.—Cells of apical area.

June, 1913.)
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female, whose ovipositor is relatively short, stiff, and toothed at

tip ; and those of Mole-crickets are laid in underground chambers

excavated by the female.

The feature of most popular interest connected with the family

is undoubtedly the sounds which they produce by stridulation.

Allusions to these so-called 'songs' are constantly appearing in

literature. They are, of course, instrumental instead of vocal in

character, but serve the same purpose of communication and

expression of the emotions as true songs. The study of these is

not a whit less interesting than the study of bird music and

references are frequently made to them in the succeeding pages.

In some species the songs take the form of a series of chirps or

beats, increasing with the temperature from about 40 to 160 per

minute, and so regularly that it is possible to compute the approx-

imate height of the mercury by this means. For this purpose the

formula

4

has been used for a species of Tree-cricket (Oecanthus niveus).

In this formula, 50 = the temperature in degrees Fahrenheit at

which activity begins to be regular, N = the number of chirps

per minute, 40 = number of chirps per minute at 50°, 4 = rate of

increase for each degree of temperature, and T = the temperature.

Hebard's Revision of Nemohius gives diagrammatic figures

illustrating the terminology of the cells and veins of the tegmina,

which will serve for Gryllus also. Fulton's "Tree-crickets of

New York " is the best work on that group. The other references

cited below present the latest results of taxonomic study or con-

tain particularly helpful notes, figures, or bibliography.

Gryllotalpa: Rehn and Hebard, " Studies in the Dermaptera and Orthoptera

of the coastal plain and Piedmont region of the southeastern United

States." Proc. Acad. Nat. Sci. Phila., April 1916, p. 277.

Gryllus: Rehn and Hebard, "The genus Gryllus as found in America." Proc.

Acad. Nat. Sci. Phila., May 1915, p. 293-322, pi. 4.—Lutz, F. E., "The

variation and correlations of certain taxonomic characters of GryUus."

Carnegie Inst, of Wash., publ. no. 101.

Nemohius: Hebard, M., "Revision of the species of the Genus Nemohius

found in North America north of the Isthmus of Panama." Proc. Acad.

Nat. Sci. Phila., June 1913, p. 394-492.

Neoxahea. See next item.

i
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Oecanthus: Fulton, B. B., "The Tree-crickets of New York: life-history and

bionomics." Tech. Bull. N. Y. Apric. Exp. Sta., no. 42, 47 pp. (1915).

" Tree-crickets injurious to orchard and garden fruits." Bull. N. Y. Apric.

Exp. Sta., no. 388, p. 415-401 (1914).
—

"Trcc-cricket.s as carriers of Lep-

tosphaeria conothyrium and other fimgi." Tech. Hull. X. Y. Agric. Exp.

Sta., no. 50, 22 pp. (1916).

Tridadylus: Mor.se, A. P., "Variation in TridactyliLs." Psyche, vol. 9,

p. 97-199 (1901).

—

Rehn and Hebard, "Studies in the Dermaptera and

Orthoptera of the coastal plain and Piedmont region of the southeastern

United States." Proc. Acad. Nat. Sci. Phila., April 191G, p. 283.

Key to Subfamilies of New England Gryllidac.

A. Fore tibiae slender, not fitted for digging. Female with conspicuous ex-

ternal ovipositor.

B. Second tarsal joint minute, compressed.

C. Hind tibiae rather stout, armed with stout, movable spines without

spinules or serrations between them.

Field-crickets, Gryllinae, p. 387.

CC. Hind tibiae slender, with delicate spines and short spinules or serra-

tions between them, or else entirely unarmed.

Tree-crickets, Oecanthinae, p. 401.

BB. Second tarsal joint depressed, heart-shaped.

D. Hind tibiae bearing two rows of spines, without spinules.

Trigonidiinae, p. 414.

DD. Hind tibiae with two rows of spines and numerous spinules between

them Eneopterinae, p. 415.

AA. Fore tibiae enlarged, fitted for digging. Female without e.xposed oviposi-

tor.

E. Large species, over 25 mm. long. Two large ocelli present; hind femora

but little enlarged; tarsi three-jointed.

Mole-crickets, Gryllotalpinae, p. 416.

EE. Small species, less than 10 mm. long. Three small ocelli; hind femora

greatly enlarged; tarsi one-jointed.

Pygmy Mole-crickets, Tridactylinae, p. 416.

THE FIELD-CRICKETS—GRYLLINAE.

It is with these creatures that the name "Cricket" is most
commonly associated in the popular mind: black, dark brown,

or gray insects of medium size, hopping nimbly away from our

approaching footsteps in field and roadside, hiding beneath what-

ever shelter offers a refuge, and keeping up an incessant din of

chirping throughout the warm days and nights of late summer and
autumn. The black, soft, stout, depressed body, globose head,

ring-shaped pronotum, and spiny, scrambling legs which char-
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acterize them are as familiar to everyone as the aspect of their

burrowing and chmbing cousins is strange. Existing in count-

less numbers in the fields and pastures, living close to the ground,

upon and in it in fact, they must be reckoned, by reason of their

abundance and ubiquity in temperate and torrid climes, as one of

the dominant forms of insect life.

Key to New England Species of Gryllinae.

(Plate 16.)

A. Large species with body one-half to three-fourths of an inch long. First

joint of hind tarsi flat above, with a row of short, stout spines on each side

(Gryllus).

B. Head black; ground-color black, tegmina and base of hind femora often

paler Common Field-cricket, Gryllus assimilis, p. 389.

BB. Head with a narrow transverse black bar from eye to eye, bordered

above and below by a yellow bar. Ground-color yellowish, marked

with black European House-cricket, G. domesticus, p. 391.

AA. Small or medium-sized species. First joint of hind tarsi not spinose above

but rounded and hairy {Nemobius).

C. Hind tibiae with the ventral pair of apical spurs unequal in length.

D. Size medium to large for this genus. Ovipositor equal to or longer

than hind thighs and nearly straight.

E. Ovipositor relatively short, equal to or slightly longer than hind

thighs. Tegmina of female short, about one-fourth longer than

pronotum, usually spotted with fuscous. Eyes usually nearly

surrounded with yellowish on cranium. Occiput spotted, not longi-

tudinally striped. Size medium.

Spotted Cricket, Nemobius maculatus, p. 396.

EE. Ovipositor relatively long, distinctly longer than hind thighs.

Tegmina one and a half to one and three-quarters times as long as

the pronotum (still longer in long-winged examples).

F. Size medium. Rather slender. Face below antennae black.

Dorsal surface of head, pronotum, abdomen, and hind thighs with

gray pile, interspersed with black bristles. Tegmina gray above,

usually with a fuscous stripe along anal vein in female.

Sand Cricket, A^. griseus, p. 395.

FF. Size larger. More robust. Varying greatly in size, color, and

markings but without the distinctive combinations of characters

of the two preceding species.

Common Grass-cricket or Striped Cricket, N. fasciatus, p. 393.

DD. Size very small. Ovipositor shorter than hind thighs, upcurved.

G. Coloration nearly or quite sohd brown or black, without distinct

markings. Abdomen usually wholly dark brown beneath.

Sphagnum Cricket, N. palustris, p. 398.
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GG. Abdomen yellowish beneath, esperinlly at base; exposed portion

above (in short-winged feniak's) nxjttli'd with yellowish, usually

the pronotum also. Tegniina of female with pale transvcr.so

markings on cross-veins of dorsal fielil and a longitudinal pale

streak along its outer margin; tegmina of male usually somewhat
varied in tint and witli pale line at outer margin of dorsal field.

Often long-winged Cuban Cricket, A', cuhensis, p. 397.

CC. Hind tibiae with the ventral pair of apical spurs of equal length.

Size medium. Ovipositor short, up-curved.

Carolina Cricket, N. carolinus, p. 400.

Common Field-cricket.

Gryllus assimilis (Fabricius).

Fig. 64.

Acheta assimilis Fabricius, Syst. Ent., p. 280 (1775).

Gryllus ahhreviatus Smith, Rept. Ct. Bd. Agric. for 1872, p. 354 (1873).

—

Fernald, Orth. N. E,, p. 15 (1888).—Scudder, Psyche, vol. 9, p. 104

(1900).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 154 (1911).

Gryllus luctuosus Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144 (1S68);

Rept. Ct. Bd. Agric. for 1872, p. 354 (1873).—Ferxald, Orth. N. E., p.

15 (1888).—Scudder, Psyche, vol. 9, p. 104 (1900).

Gryllus negledus Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144 (1868).

—Scudder, Psyche, vol. 9, p. 104 (1900).

Gryllus pennsylvanicus Scudder, P.syche, vol. 9, p. 104 (1900).

—

Walden,
Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 154 (1911).

Gryllus assimilis Hebard, Proc. Acad. Nat. Sci. Phila., May 1915, p. 295.

Color: black, shining, usually with at least the inner side of

the base of the hind femora yellowish brown ; tegmina often pale

brown and the larger part of the legs j'ellowish brown, more or

less suffused with blackish.

Measurements.

Body Pronotum Tegmina Wings pass tegmina (macrop.)

Wide Long

Male.... 13-21.5 4-5.6 2.5-4 7-11 4-7

Female.. 12-21.5 4.5-6 2.5-3.5 5-12.5 6-9

Hind femora .\ntenna Ovipositor

Male 8 -12.5 18-32

Female 8.5-13.5 12-32 9-22 mm.

These measurements are based on about 400 New England

examples, of which 27 are long-winged.

13
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The Common Cricket of our fields and roadsides is almost too

well known to need description. It is a robust, active, black

insect two-thirds to three-quarters of an inch long, abundant in

limited areas throughout most of the country in open lands, par-

ticularly those that are moist but well drained. Both by sight

and sound it is known to nearly everyone.

The Field-cricket varies so much in size, proportions, wing-

length, and color that it is not at all surprising that numerous
so-called species should have been described, based on these vari-

ations. At one time systematic value

was placed on wing-length, at another

on proportionate length of ovipositor,

breadth of head, pronotum, etc. Recent

critical studies, however, indicate that,

aside from the introduced European

House-cricket, only one valid species of

the genus is found in America from

Canada to Patagonia. While several

well-marked races are recognizable, the

distribution of which may or may not be

connected with geographic factors, the

several variants show complete grada-

tion from one to another. The majority

of New England examples fall more or

less readily into two series according to

length of ovipositor: the first of these,

with the ovipositor considerably exceed-

ing in length the hind femora, and often

with brown tegmina, has commonly been

called dbhreviatus; the other, with proportionally shorter ovipos-

itor, often smaller in size and more generally black in color, has

been called pennsylvanicus and neglectus. Both forms are occa-

sionally long-winged. Females with ovipositor of intermediate

length are frequently found, however, and many males cannot

possibly be referred definitely to either series. In general, Field-

crickets inhabiting cold, dark, and wet places and from the North

are smaller and blacker; and those from open sunny areas on loose

sandy soil are larger, with pale tegmina and longer ovipositor.

Adult Field-crickets begin to appear about the first of June in

Fig. 64.—Common Field-

cricket, Gryllus assimilis. Fe-

male. (After Lugger.)
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southern New England but are not seen in any numbers until the

michile of August, continuing in ahumlance until killed by iieuvy

frosts. The early adults are probabl}' tlevelopetl from excep-

tional nymphs which have hibernated in that stage under logs,

stones, anti in similar shelter. They prol)a])ly oviposit early and

provide a new generation of over-wintering nymphs.

Early in the season, Field-crickets "live singly or in pairs in

burrows which they dig for themselves. These are used as retreat

during the day-time and serve as shelter from ordinary inclemen-

cies of weather. These burrows are generally forsaken about mid-

summer for some sort of above-ground shelter. From this time

on, until fall, they appear to be more social and live in colonics

under various sorts of rubbish. Grain shocks are a favorite

haunt for them, and since twine has been used for binding, the

crickets have been quite troublesome by cutting the bands"

(Bruner). In late summer and fall the females may often be

seen while engaged in egg-laying, with the ovipositor driven

nearly perpendicularly into the soil.

The Field-cricket inhabits the whole of New England. It is

an omnivorous feeder, eating almost any substance, animal or

vegetable, that comes to hand out-of-doors,—herbage, fruits,

vegetables, dead insects,—and is even cannibalistic when con-

fined with its own kind. Occasionally it attacks garments spread

upon the ground, in spite of apparently more toothsome viands

near at hand. When it gains entrance to the house, as it often

does in the autumn season, it may do injury by eating holes in

clothing, carpets, or curtains.

Its loud, chirping call is known to nearly everyone. This is

made up of a series of chirps of about a half-second duration, and

is often continued for long periods of time in the autumn, both by

day and by night.

European House-cricket.

Gryllus domesticus Linne.

Fig. 65.

Gryllm (Acheta) domesticus Linn:^, Syst. Xat., ed. 10, vol. 1, p. 428 (1758).

Gryllus domesticus Smith, Kept. Ct. Bd. Agric. for 1872, p. 354 (1873).—

SctTDDER, Psyche, vol. 9, p. 104 (1900).—Walden, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 154 (1911).
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Pronotum
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were hiding between the rafters, roof-boards and shingles. They
gnawed into the wood, and the floor was covered with bits

of chewed wood.

"At night they came downstairs and got into the pantry

where they ate into all sorts of food that they could get

at. They seemed to be particularly fond of bananas. A few

could be found in the daytime in the drawers in the pantry,

in the flour, etc., and were as much of a pest as cock-

roaches. . . .

"It is hard to understand just where these crickets came
from, unless they had been present in the office of a large

garage next door, and from there had entered this residence.

None of the other houses in the immediate neighborhood had
been troubled with this pest."

To destroy them two kinds of poisoned bait were used: (1)

potato flour soiled by the Crickets, | lb.; borax, ^ lb.; one mashed
ripe banana. This was all mixed together and enough water

added to make a thin paste. (2) Bichloride of mercury, 1 tablet

dissolved in ^ cupful of water; this was added to a cupful of

flour. The skin of a banana was cut up into small pieces and put

into the bait. Two days later all of the poisoned bait had been

eaten, a few Crickets were still alive but succumbed to con-

tinued treatment. It is not known which bait w-as preferred.

This insect usually occurs on the ground floor of houses or

bakeries in the vicinity of warmth, sometimes burrowing into the

mortar of the walls. It is active and musical, chiefly at night,

even in winter.^

Striped Grass-cricket.

Nemobius fasciatus (DeGeer).

Plate 16, figs. 3, 4.

Gryllus fasciatus DeGeer, M(5m. Hist. Ins., vol. 3, p. 522 (1773).

Acheta vittata Harris, Treatise, 3d ed., p. 153 (1862).

Nemobius exiguus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 429

(1862).

Nemobius vittatixs Scudder, Boston Journ. Nat. Hist., vol. 7, p. 430 (1862).

—

Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144 (1869); Rept. Ct. Bd.

Agric. for 1872, p. 353 (1873).

Nemobius fasciatus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 430 (1862).

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 144 (1868); Rept. Ct.

1 Several adults and one half-grown nymph were captured in a house at

Swampscott, Mass., February 22, 1920.
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Bd. Agric. for 1872, p. 354 (1873).—Fernald, Orth. N. E., p. 16 (1888).—
ScuDDER, Psyche, vol. 9, p. 104 (1900).—Walden, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 151 (1911).—Hebard, Proc. Acad. Nat. Sci. PhUa.,

June 1913, p. 405.

The largest of our species of Nemobius, varying much in size,

color, and markings. Tegmina rather long, covering about three-

fourths of the abdomen in the male, two-thirds in the female. In

the form with fully developed wings, the tegmina are somewhat
longer than in the short-winged examples, and the wings are more
than twice the length of the tegmina. Ovipositor considerably

longer than the hind femora, straight or with a very feeble up-

ward curve, the apex of the upper valves armed with relatively

few, graduated, widely spaced and (when unworn) acutely

pointed teeth.

Color: usually rusty brown, varying to grayish, or even almost

solid black with brownish tints on the feet and hind femora,

marked especially on pronotum and abdomen with blackish. A
black lateral stripe is usually evident on the sides of pronotum,

tegmina, and abdomen. Three longitudinal black stripes are

often present on the occiput. The tegmina may be unmarked,

spotted, or streaked above, and vary from black to pale brown or

gray. The palpi vary from black to pale brown with the last

joint tipped with blackish. The bristles of the body are black

and the color of the short pile covering the body varies much,

but generally agrees with that of the part of the body it covers.

Measurements.

Total Hind femora Tegmina Ovipositor

Male 6.5-9.5 4.5-6.6 3.5-5.5

Female 8-12 5-7 2.5-5.5 6-8.8

Macropterous examples

Total Tegmina

Male 11 -16.5 4-6

Female 14.5-18.5 5-7.5 mm.

This Cricket, while usually found with short tegmina and

aborted wings, is also represented nearly everywhere by individ-

uals with fully developed flight-organs. The long-winged form

varies much in abundance in different localities. Occasionally

it appears in large numbers in some particular spot, or comes to



MORSE: ORTIIOPTERA OF NEW ENGLAND. 395

lights at night in swarms. In New England it seems to be

more plentiful at high elevations, even on mountain tops

(Mt. Ascutney, 3300 feet; Mt. Greylock, 3500 feet). In the

vicinity of Boston less than ten per cent of examples are

long-winged.

Tliis is by far our commonest species of Nemobius and it is

plentiful in all parts of New England from extreme northern and

eastern Maine to Nantucket and southwestern Connecticut.

Extralimitally it occurs from Prince Edward Ishind to Mani-

toba, and from Virginia to New Mexico, while another geographic

race extends to the Gulf Coast and Mexico Cit3\

Adults begin to appear in early July in Connecticut, and late

in July in Maine, and linger until killed by hard frosts. It is

nearly ubiquitous, inhal^iting a wide variety of situations, and

often literally swarms at the edges of meadows and marshes and

in the damper, densely grassed spots of pastures and fields. If a

census were taken of our New England Orthoptcra, this little

Cricket would stand near the head in numbers. Though usually

not accounted an injurious insect, it is undoubtedly responsible

for a very considerable diminution of feed in our New- England

pastures.

The song is a high-pitched, silvery or tinkling trill, often con-

tinuous, sometimes broken irregularly or reduced to a chirp. Its

quality and deliver}^ vary widely and are doubtless affected by

the size and emotions of the performer, the temperature, and the

acoustic and other conditions of the time and place. It also

sounds different according to the degree of sensitiveness of the

ear of the hearer. At least, this seems the only way to account

for the divergent statements of observers, who have attributed to

several species songs unquestionably delivered by this one. It

has been rendered by various authors as tiiiii or ti-ti-ti-ti-ti,

creeeee, or creee-creee-creee and plee-e-e, plee-e-eee.

Sand Cricket.

Nemobius griseus E. M. Walker.

Plate 16, figs. 1, 2.

Nemobius griseus E. M. Walker, Can. Ent., vol. 36, p. 182 (1904).

—

Hebard, Proc. Acad. Nat. Sci. PhUa., p. 434 (1913).
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Size medium; rather slender. Grayish above, with blackish

sides. Tegmina of male covering abdomen or a little less; of

female short, with obliquely rounded apex, gray, with a black

hne on anal vein. Entire body covered with a very fine, short,

grayish pile. Crown of head with three longitudinal black stripes.

Face below antennae, sides of pronotum and tegmina, base of

abdomen, and often also the antennae, femora, tibiae, and ovi-

positor black or blackish, otherwise brown. Ovipositor longer

than hind femora, nearly straight; its apex short, with a few

widely separated prominent teeth.

Measurements.

Body Tegmina Hind femora Ovipositor

Male 5.5-8.6 3.7-4 4.6-5.3

Female 9 -9.5 2.6-3 6 -6.5 6.5-8 mm.

This slender, grayish-brown Cricket lives only in sandy places,

in which its color and pubescence serve a protective purpose.

It is hkely to be passed by for a somewhat similarly colored

form of N. fasciatus which is frequently found in sandy areas.

I have taken it in small numbers at Brunswick, Me., Province-

town and South Sudbury, Mass., and Walden has secured it at

North Haven, Ct. All specimens were taken in September

(2 to 23) but Walker, who discovered it, records it from August

3 to September 15 in Ontario. It is known also from Indiana,

and in a southern race from Georgia.

Little Spotted Ground-cricket.

Nemobius maculatus Blatchley.

Plate 16, fig. 7.

Ne7nobius maculatus Blatchley, Psyche, vol. 9, p. 52 (1900) ; 27th Ann. Rept.

Dept. Geol. Nat. Resources Indiana, p. 424 (1903).

—

Hebard, Proc. Acad.

Nat. Sci. Phila., p. 430 (1913).—Rehn and Hebard, Proc. Acad. Nat.

Sci. PhUa., p. 287 (1916).

A medium-sized species of robust appearance. Tegmina of

female but little longer than pronotum, obliquely rounded-trun-

cate at tip; of male covering two-thirds to three-fourths of the

abdomen, marked with yellow along the discoidal vein (dorso-

lateral angle). Long-winged examples are unknown. Ovi-

positor about as long as hind femora, nearly straight; its apex
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short, with straight dorsal margin, armed with sliarp. rather

widely placed teeth.

In general effect the color is mottled reddish brown, due to

dark brown spotting on a buffy ground. The spotted effect is

especially noticeable on the tegmina of the female and the hind

thighs, less so on top of head and pronotum. The eyes .seem

especially conspicuous owing to their being nearly surrounded by
the yellowish ground color. A broad dark-brown lateral stripe

covers most of the sides of the pronotum, deflected area of the

tegmina, and base of abdomen.

Measurements.

Body Tegmina Hind femora Ovipositor

Male 8 3.5-4 5

Female 8.5-9 2.3-2.5 6 5.5-5.7 mm.

The Little Spotted Cricket or Spotted Ground-cricket is .said

by Blatchley, its discoverer, to Hve in low, open woods in damp
situations beneath logs and in their vicinity. Sometimes col-

onies of considerable size are found, but otherwise it is likely to

escape the notice of the collector, who passes it by for its more
abundant relative, N. fasciatus. The only New England local-

it\' thus far known is New Canaan, Ct., where AValden found it

on September 11. Beyond our limits it is known to extend as

far as Indiana, Arkansas, and North Carolina.

Cuban Grouxd-cricket,

Nemobius cubensis Saussure.

Nemobius cubensis Saussure, ]SIiss. Sci. Me.x., Rech. Zool., vol. 6, p. 384

(1874).—Hebard, Proc. Acad. Nat. Sci. Phila., p. 455 (1913).

Size small. Tegmina of male covering body except subgenital

plate; of female about two-thirds of abdomen, rather squarely

truncate. Ovipositor two-thirds to four-fifths as long as hind

femora, gently upcurved, the apex very finely and evenly serrate.

Long-wdnged specimens are not uncommon in the South; in

these the tegmina are a little prolonged and the wings are twice

as long as the tegmina.

Dark brown above; paler beneath, the base of abdomen yel-

lowish. Face and legs medium brown. Top of head (some-

times), top of pronotum (often), and abdomen of female spotted
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with yellow. Femora and tibiae brownish yellow mottled

with dark brown. Tegmina of female with pale markings on

cross veins and a pale longitudinal stripe along outer margin of

dorsal field; of male, usually varied in tint and with a pale line

along outer margin.

Measure^nents.

Body Tegmina Hind femora Ovipositor

Male 5-6 3.5-4 3.8-4.5

Female 6-7 2.5-3.5 4.5-5 3-3.5 mm.

This species is very closely related to N. palustris of Blatchley,

and it is not impossible that the two should be regarded as forms

of one species. Both structural and color differences are very

sHght and the two may intergrade.

Several New England specimens which I refer to this species

were captured at South Kent and Canaan, Ct., August 18 and

19. They were at one time determined by Scudder as N. caro-

linus and by me as N. palustris, but they seem to belong more

correctly to A^". cubensis as defined by Hebard in his recent revi-

sion. I have also seen a female from New Haven, Ct., kindly

sent me by Walden, which probably belongs to this species. All

these specimens are regarded by Hebard as variants of N. palus-

tris.

Sphagnum Cricket; Marsh Ground-cricket.

Nemobius palustris Blatchley.

Plate 16, figs. 11, 12.

Nemobiiis palustris Blatchley, 27th Ann. Rept. Dept. Geol. Nat. Resources

Indiana, p. 427 (1903).—Morse, Psyche, vol. 13, p. 158, in part (1906).—

Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 152 (1911).—Hebard,

Proc. Acad. Nat. Sci. Phila., p. 468 (1913).

A very small, dark-colored Cricket found in swamps and bogs,

closely related to N. cubensis, of which it may possibly prove to

be a northern race. Tegmina short, of female covering little

more than half of abdomen, of male about three-quarters.

Long-winged examples have not yet been taken. Ovipositor

one-fourth to one-third shorter than hind femora, gently up-

curved, the apex very finely serrulate and occupying one-fourth

to one-third of its length.
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Color: body and tegmina shining black to dark brown, the

feet and legs paler, sometimes very slightly mottled, and some-

times with one or two pale spots on inner side of hind fenujra

near hind knees. Abdomen usually dark brown beneath, some-

times paling to l)ufTy brown at base. The nymphs are usually

nearly uniform dark Ijrown. Palpi dark i>rown, the second joint

sometimes bone-white.

Afeasuremenls.

Body

Male

Female

Body
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Massachusetts I have taken adults from September 6 to October

16. Walden records it from Connecticut, and extraHmitally it

extends to Indiana and North CaroUna.

Carolina Ground-cricket.

Nemobius carolinus Scudder.

Plate 16, figs. 5, 6, 9, 10.

Nemobius carolinus Scudder, Proc. Boston Soc. Nat. Hist., vol. 19, p. 36

(1877).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 152 (1911).—

Hebard, Proc. Acad. Nat. Sci. Phila., p. 473 (1913).

Size medium for Nemobius, rather broad, especially the male.

Short-winged, the tegmina covering abdomen in male, two-

thirds or three-fourths of it in female. Ovipositor short, up-

curved, armed at its tip with relatively few high, distant, erect

teeth. Disto-ventral spurs of hind tibia equal in length, a char-

acter that at once distinguishes this species from all others inhab-

iting New England.

Color: hair-brown, dark above, sometimes very pale on legs

and beneath, the tegmina and pronotum nearly black in northern

specimens. A pale line often extends along edge of tegmina.

The coloration is exceptionally uniform and singularly free from

spots and stripes.

Measurements.

Body

Male 5.5-8.8

Female 6.5-8

This is a common Cricket locally, next to A'', fasciatus the most
common Nemobius in New England, sometimes occurring plenti-

fully in colonies in suitable localities, but not as generally dis-

tributed as the latter. It frequents the densely grassed areas in

damp pastures, and is often common under dead leaves on the

edges of swampy woodlands, and under logs and boards near by.

Its song is a continuous, high-pitched trill, of less volume but with

a silvery, singing quality more pleasing to the ear than that of

N. fasciatus.

It is found throughout New England . I have seen it from Jack-

man in the western part of Maine (Me. Exp. Sta.) and have taken

it at Fort Fairfield and Caribou in the northern part of the State

egmina
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and Grand Lake Stream in the eastern part; at Woodstock, Vt.;

and Waltham, Wellesley and vicinity in Massachusetts. Wal-

den records it from points in Connecticut. Dates of capture

range from August 15 to November 1.

THE TREE-CRICKETS—OECANTHINAE.

The Tree-crickets differ so widely in appearance from the

common notion of a Cricket (which is based on that of the

Ground- or Field-crickets) that the novice is likely to pass them

by as something else. The difference, however, though great,

is less than that shown by the burrowing or Mole-crickets.

Tree-crickets are slender-bodied, delicately formed, slow-mov-

ing insects with but feeble leaping powers, and spend their lives

wholly above ground among the leaves and branches of trees,

shrubs, and weeds. Their eggs are placed in the bark or pithy

stems of the plants on which they live, in holes drilled b}^ the ovi-

positor of the female. The punctures thus made are sometimes

sufficiently numerous to be injurious by mechanically weakening

the stem or interfering with the circulation of the sap in it, result-

ing in its death or breaking down, wdth consequent loss of fruit-

crop; or by providing a means of entrance for the spores of fungi

or bacterial diseases. The injury done is perhaps often more

than compensated by the destruction of aphids and scale insects

infesting the plant, upon which the Crickets feed in both adult

and immature stages. They also eat other insects and tender

plant tissue in leaves, flowers, and fruits.

Perhaps the trilling stridulation of Tree-crickets has attracted

the attention of literary minds even more generally than the chirp

of the Crickets of the field. ]\Iany passages in prose and verse

reflect the influence that the songs of these insects have exerted

on the aesthetic sensibilities of their hearers. These insects are,

in truth, veritable dryads, of fairy-hke daintiness and evasive-

ness, often heard but seldom seen. One of them haunts the pine

trees and its voice is a continuous trill, low and silvery, that car-

ries to a surprising distance. It seems to be ventriloquial in

effect, and correspondingly difficult to trace to its source.

The song of another—the Snowy Tree-cricket—has received

various descriptive appellations. Burroughs calls it a "purring";
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Thoreau a "slumbrous breathing" and "intenser dream";

"Hawthorne has given it a more spiritual interpretation than

either Burroughs or Thoreau. He describes it as an 'audible

stillness,' and declares if 'moonlight could be heard, it would

sound hke that '
" (McNeill).

In producing the call, the tegmina of the male are raised at

right angles to the body, exposing a hollow on the metanotum

into which a secretion is poured from glands in the body, which is

attractive to the female. Drawn by the call she climbs over his

Fig. 67

Fig. 66.—Basal antennal segments of Tree-crickets. A, Snowy Tree-cricket, Oecanthus niveus;

B, Narrow-winged Tree-cricket, Oe. angusiipennis; C, Davis' Tree-cricket, Oe. exclamationis; D,

Four-spotted Tree-cricket, Oe. quadripunctatus; E, Pine Tree-cricket, Oe. pini; F, Dusky Tree-

cricket, Oe. nigricornis, light form; G, same, dark form; H, Broad-winged Tree-cricket, Oe.

latipennis; I, Two-spotted Tree-cricket, Neoxabea bipunclata. (After Fulton.)

Fig. 67.—Broad-winged Tree-cricket, Oecanthus latipennis. A, egg-punctures in grape (x IJ)

;

B, longitudinal section showing eggs in goldenrod (x 3); C, egg (x 15); D, projection of egg-cap

(x 500) ; E, egg-cap (x 50) . (After Fulton.)

Note.—The Broad-winged Tree-cricket (Oecanthus latipennis) has not yet been recorded from

New England, but is found in New York State, and is included here for convenience.
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abdomen and feeds upon the allurinp; substance, Kivinn liiiii an

advantageous opportunity to effect niatinj;.

In ovipositing, the female first selects a suitable spot, which

differs with the species, and prepares it by chewing a small hole

in the bark. This done she inserts the tip of her ovipositor,

drills a hole by twists and turns of the abdomen, and enlarj^es

it by repeated insertions and withdrawals of her ovipositor. The
egg is then laid, a small amount of mucilaginous fluid discharged

into the hole, and the ovipositor withdrawn. She then plugs

the mouth of the hole with bits of chewed bark or excrement,

carefully packing it in and sealing the opening. The whole pro-

cedure requires from fifteen minutes to an hour. In most species

a hole is drilled for each egg, but in some cases a pair or even sev-

eral eggs are inserted through a single opening but in different

directions. The eggs are elongate, cylindiical, slightly curved,

and one end is ornamented with minute projections arranged like

the scales of a pine cone.

Tree-crickets are much more plentiful in southern than in

northern New England, and the northern limits of the ranges of

our various species are unknown, few observations and speci-

mens being available.

Key to the Species of New England Tree-crickets.

A. Hind tibiae armed with several pairs of weak spines and serrations between

them; hind wings but little longer than tegmina.

B. First and second joints of antennae each with but one black spot on

underside, that on the first joint situated on a swelUng.

C. Both spots more or less circular.

Snowy Tree-cricket, Oecanthus niveus, p. 404.

CC. Basal spot greatly elongate.

D. Basal spot J-shaped.

Narrow-winged Tree-cricket, Oe. angustipennis, p. 406.

DD. Basal spot straight, club-shaped.

Davis' Tree-cricket, Oe. exclamationis, p. 407.

BB. First and second joints of antennae either black or each with two
black spots on underside, those on basal joint sometimes connected.

E. Underside of abdomen pale, whitish. Antennal spots rather nar-

row, distinct, the outer spot on the first joint varying from round to

triangular and oblique.

Four-spotted Tree-cricket, Oe. quadrijmnctatus, (see footnote,

p. 404) p. 410.

EE. Underside of abdomen dark.

F. Underside of abdomen black. Antennae, head, and pronotum
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often black; if pale, the spots on first joint of antennae broad,

often united Dusky Tree-cricket, Oe. nigricornis,^ p. 409.

FF. Head, pronotum, and underside of abdomen brown. Outer

spot on first joint typically elongate, oblique.

Pine Tree-cricket, Oe. pini,^ p. 412.

AA. Hind tibiae without either spines or serrations; wings nearly as long again

as tegmina. First joint of antenna with a blunt tooth on under side.

Two-spotted Tree-cricket, Neoxabea bipunctata, p. 413.

Snowy Tree-cricket; White Climbing Cricket.

Oecanthus niveus (DeGeer).

Figs. 66 A, 68; Plate 18, fig. A.

Gryllus nivetis DeGeer, Mem. Hist. Ins., vol. 3, p. 522 (1773).

Oecanthus niveus Harris, Treatise, 3d ed., p. 54 in part (1862).

—

Smith, Rept.

Ct. Bd. Agric. for 1872, p. 352 (1873).—Fernald, Orth. N. E., p. 17 in

part (1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 157

(1911).

Pale greenish white in Hfe, drying in cabinet specimens to pale

ivory. Forehead and basal segment of antennae orange yellow.

A small round black spot on the under side of the jSrst and second

joints of the antennae. Ovipositor brown, tipped with black.

Measurements.

Total Tegmina Hind femora Antenna Ovipositor

Wide Long

Male 16-18 6-7 12.5-13 8.5-9 28

Female 16-17 11.5-12 9 24 5.5 mm.

The Snowy Tree-cricket is readily recognized by the antennal

markings, broad tegmina, and characteristic song of the male.

Many of the references in economic literature to this species apply

to others either in part or wholly. This Cricket, though common
and widespread, is no more abundant or injurious in its habits

than some others. It is very secretive, less social, and, living in

dense tangles of shrubbery and vines or upon the branches of

trees, is less likely to be seen and captured than either the Four-

spotted or the Dusky Tree-cricket. On the other hand, from its

fondness for the vines and shrubbery about houses, where its song

1 The antennal markings of these three species apparently intergrade in New
England specimens; Oe. nigricornis and Oe. pini are typically stouter and darker •

colored than Oe. quadripunctatus.
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forces itself upon our attention, it is known by reputation more
widely than the others.

The song is striking in character, a long-continued series of

rhythmic pulsations. It is referred to by Tlu^reau in the passage

"the slumbrous breathing of crickets throughout the night."

And it is the more noticeable for the reason that several nearby
individuals often chant in unison. (See p. 38G.) As might be

expected, the synchrony is often not perfect, different groups of

F C

Fig. 68.—Snowy Tree-cricket, Oecanthxia niveus. A, egg-puncture of pre%-iou3 year healed

over, in apple bark; B, recent egg-puncture without plug; C, egg-puncture with plug fall x IJ);

D, egg in raspberry (x 2J); E, projection of egg-cap (x 500); F, egg-cap (x 50); G, egg in apple

bark (x 15). (After Fulton.)

performers var\ang independently. Nor do the formulas for

calculating the temperature (referred to above) give absolutely

correct results, but they are sufficiently accurate to make observa-

tions on these little musicians interesting to the insect physiolo-

gist.

The Snowy Tree-cricket deposits its eggs singly, unlike our

other two common forms, the Dusky and the Four-spotted, usually

choosing apple, plum, cherry, and elm trees, but also placing them
in a large number of other trees and woody vines. It is of eco-

nomic importance chiefly because of its abundance in neglected

orchards, where its punctures scar and injure the twigs and

14
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provide an entrance for canker and blight. In old trees the eggs

are placed chieflj^ in the bark at the bases of fruit-spurs or in that

of the larger branches; in small trees that of the trunk also is

attacked. The protuberances of the egg-cap are cylindrical,

two to three times as long as their diameter, with rounded tip.

This Cricket is common throughout southern New England,

and I have seen it from the vicinity of Portland, Me. (Me. Exp.

Sta.). How far north and east its range extends is not known,

but should not be difficult to determine through the agency of its

characteristic song.

Narrow-winged Tree-cricket.

Oecanthus axigustipennis Fitch.

Figs. 66 B, 69; Plate 18, fig. C.

Oecanthus angusti-pennis Fitch, Trans. N. Y. State Agric. Soc, vol. 16, p. 411

(1856).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 158 (1911).

Slender, greenish-white, the male with narrow tegmina.

Antennae with but one black mark on under side of each of first

two joints, that on the basal joint linear, its proximal portion

bent sharply inward; that on the second joint shorter, about

Fig. 69.—Narrow-w-inged Tree-cricket, Oecanthus angustipennis. A, Egg-punctures in apple

wood (x 3) ; B, egg (x 15) ; C, D, long and short egg-caps (x 50) ; E, projection of egg-cap (x 500).

(After Fulton.)
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two black marks on proximal joints of antennae form an inverted

exclamation-point, being nearly in line and the longer one straight

and somewhat club-shaped. The spines on the hind tibiae are

smaller than in any other of our New England species.

Total

Male 20

Female 21

Measurements.

Tegmina
Wide Long

4.5 13

3 13

Hind femora Antenna

10

28

27 mm.

This Cricket is common on Long Island and Staten Island,

New York, and in New Jersey, where it was first discovered by
Mr. Wm. T. Davis, a close student of the songs of our musical

insects,—cicadas and saltatorial Orthoptera,—whose attention

was arrested by the character of its song.

Walden records taking this Cricket on the trunks of trees near

New Haven, Ct., from August 20 to October. It is common
on post oak on Long Island. In captivity the females deposited

most of their eggs in the thick bark of red-oak branches half an

inch or more in diameter at the base of side shoots. The pro-

tuberances of the egg-cap are mere low, rounded elevations look-

ing like scales.

The song is described as resembling that of Oe. angustipennis,

being intermittent, non-rhythmical, and low in pitch, the length

of note and rest being about two seconds but varying much.

The sound begins weakly, increases in volume and slightly in

pitch, ^continues uniformly and ends abruptly. "In quality

Fig. 70.—Davis' Tree-cricket, Oecanthus exdamationis. A, egg in oak (x 3) ;
B, egg-cap (x 50)

;

C, projection of egg-cap (x 500); D, egg (x 15). (After Fulton.)
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it most resembles the distant singing of the common toad"

(Fulton).

Dusky Tree-cricket.

Oecanthus nigricomis Walker.

Figs. 66 F, G, 71; Plate 17, fig. C.

Oecanthus nigricornis Walker, Cat. Derm. Salt. Brit. Mua., vol. 1, p. 93

(1869).—ScuDDER, Psyche, vol. 9, p. 119 (1900).

Oecanthus fasciatus Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 159

(1911).

Very variable in amount of black in coloration, ranging from al-

most completely black body and antennae with transparent dusky

greenish tegmina and wings, to a generally pale green coloration

with dusky antennae, eyes, tibiae, and tarsi. The abdomen is

always blackish beneath, and there are often three more or less

distinct longitudinal stripes on the middle and sides of the prono-

tum. The black antennal markings may be lost in the general

blackish suffusion, or may vary to the form of those characteristic

of Oe. quadripunctatus; on the first joint the outer mark is often

elongate triangular, prolonged obliquely outward, and often united

broadly to the inner mark; on the second joint the marks are

broad and nearly or quite united.
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The song is a continous trill, much like that of the Four-spotted

Tree-cricket, a little higher in pitch, and often seems to possess

more volume and intensity. It is frequently given in the after-

noon as well as at night.

The distribution of this Tree-cricket coincides with that of the

Four-spotted. It has been taken at Brunswick and Hoxie, Me.;

Franconia, N. H.; Wood-
stock, Vt.; and at many
points in southern New
England.

Four-spotted Tree-

cricket.

Oecanthus quadripunctatus
Beutenmiiller.

Figs. 66 D, 72; Plate 18, fig. D.

Oecanthus quadripunctatus Beu-

TENMULLER, Bull. Amer. Mus.

Nat. Hist., vol. 6, p. 271

(1894).—Walden, Bull. Geol.

Nat. Hist. Surv. Ct., no. 16, p.

159 (Wll).

Pale greenish white, be-

coming yellowish when

dried. First and second an-

tennal joints each with two

black marks on under side,

the inner mark on the first

joint linear, straight, its dis-

tal end sometimes curving

outward toward the outer

spot which may be either

small and round or trian-

gular and prolonged ob-

liquely outward. Inner spot

on second joint twice as long

as wide, nearly in line with that on basal joint; outer spot smaller,

variable, round or elhptic, and rarely nearly obsolete. Abdomen

beneath not darkened.

Fig. 71.—Dusky Tree-cricket, Oecanthus nigri-

cornis. A, egg-punctures in raspberry (x H); B,

longitudinal section of the same (x 3) ; C, egg (x

15); D, projection of egg-cap (x 500); E, egg-cap

(x50). (After Fulton.)
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cylindrical, three times as long as broad, and slightly enlarged at

tip.

I have taken this Tree-cricket from Hoxie and Brmiswick, Me.,

and Woodstock, Vt., southward to Nantucket and Block Island,

from August 13 to October 9. It is plentiful thoughout southern

New England.

Pine Tree-cricket.

Oecanthus pini Beutenmiiller.

Figs. 66 E, 73; Plate 17, fig. A; Plate 19, fig. A.

Oecanthus pini BEUTENMtJLLER, Journ. N. Y. Ent. Soc, vol. 2, p. 56 (1894).

—

ScuDDER, Psyche, vol. 9, p. 119 (1900).—Walden, Bull. Geol. Nat. Hist.

Surv. Ct., no. 16, p. 160 (1911).

Head and pronotum dull brown, the latter with a pale stripe on

each side. Abdomen dull brown beneath, bordered by narrow,

sharply defined cream-colored stripes; sides dull brown. Antennae
dull brown, the first and second segments pale brown with black

markings beneath, the first with a long Hne near inner edge and a

spot or (typically) an obHque line near outer end, the second with

two short, parallel longitudinal lines.

Measurements.

Total Tegmina
Wide Long

Male 14-16 5 12-13

Female 12

This Tree-cricket is described as being found only in pine trees

and usually high up, making it difficult both to observe and to

secure. It oviposits in the pith and wood of the smaller twigs of

the pitch pine^ from one- to three-eighths of an inch in diameter,

the punctures being placed in rows but widely apart from each

other, often at the upper end of the elongate scales covering the

twig. In captivity some females placed their eggs in apple twigs

and wild-carrot stalks, probably because the pine twigs at hand
had become dry and hard. In no case did they use white or

Austrian pines. The protuberances of the egg-cap are flattened,

about twice as long as broad, and half as thick, tapering slightly

to a broad rounded tip.

1 In New Jersey it frequents also the scrub pine.



MORSE: ORTHOPTERA OF NEW ENGLAND. 413

This Tree-cricket was described from northeastern Connecticut

and has been recorded from as far south as North C'arohna and

Georgia. Its range in New England is as yet a subject of con-

jecture but it has been reported from

as far north as Gloucester, Mass. 1

have taken it at West Chop on

Martha's Vineyard, and at Wareham,

Mass.

"Its song is a continuous, soft and

metallic reeeeeeeee with numerous un-

dulations. When many individuals are

heard together, their stridulations

sound not unlike the jingling of sleigh-

bells at a distance" (Beutenmiiller).

It resembles that of Oe. nigricornis and

Oe. quadripimdatus but is lower in pitch

and like theirs is frequently given in

late afternoon as well as at night.

Two-spotted Tree-cricket.

Neoxabea bipunctata (DeGeer).

Figs. 66 I, 74.

Gryllus hipunctatus DeGeer, ]Mem. Hist.

Ins., vol. 52, p. 523 (1773).

Oecanthus bipundatus Scudder, Psyche, vol.

9, p. 104 (1900).

Xabea bipunctata Waldex, Bull. Geol. Xat.

Hist. Surv. Ct., no. 16, p. 161 (1911).

1-iG. 7.3.

—

i'liii- Tree-rrifket,

Oecanthus pini. A, egg-punc-

tures in pine (x IJ); B, longitu-

dinal section of the same (x 3)

;

C, projection of egg-cap, two
views of the same structure (x

500): D, egg (x 15); E, egg-cap

(xoO). (After Fulton.)

This insect has the general form of

an Oecanthus, but differs much in the

details of its structure, and in the color

of the female. The basal antennal

joint is tuberculate beneath, the pro-

notum is elongate and oddly sculp-

tured, the hind tibiae lack both spines and serrations, and the

cerci and subgenital plate are peculiar.

Color: pinkish white to pinkish brown; tegmina of female with'

two dusky spots, one near base, another near center; of male un-
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spotted. Basal joints of antennae unmarked. The wings ex-

tend far beyond the tegmina.

Female

.

Measurements.

Total Body Tegmina Hind femora Ovipositor Antenna

25 16 11.5 9 5 27 mm.

This large and peculiar Tree-cricket is rare in New England and

as yet only a few examples have been found there; these were

taken in southern Connecticut. On
August 30, 1892, I captured a female at

New Haven but do not recall the cir-

cumstances (recorded by Scudder,

—

List). Walden has since reported it

from New Canaan and Portland on

August 14 and September 11. Extra-

limitally it has been recorded from

Indiana, Maryland, and Georgia, and

Scudder states its distribution as the

southern part of the United States east

of the Great Plains.

In habits it is said to be extremely

retiring, living in dense tangles of

wild grape vines and forest under-

growth or in low trees near dwellings.

Its song consists of a series of low,

deep trills separated by short intervals.

Fig. 74.—Two-spotted Tree-

cricket, Neoxabea bipunctata.

A, egg (x 1.5) ; B, egg-cap (x 50).

(After Fulton.)

SUBFAMILY TRIGONIDIINAE.

But a single species of this subfamily is found in New England

and that occurs locally only on the southern shore of Connecticut,

so far as known at present.

Striped Bush-cricket.

Anaxipha exigua (Say).

Acheta exigua Say, Journ. Acad. Nat. Sci. Phila., ser. 1, vol. 4, p. 309 (1825).

Anaxipha exigua Blatchley, 27th Ann. Rept. Dept. Geol. Nat. Resources

Indiana, p. 455 (1903).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no.

16, p. 162 (1911).

Pale brown, darker on the sides and middle of pronotum; ovi-

positor dark brown; face with brown streaks down the middle and
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from each eye to mouth ; a brown streak along middle of outer face

of hinil femora. Eyes brownish black, very large and prominent.

Vertex hollowed out. Pronotum of male narrowed anteriorly,

of female nearly parallel-sideil. Tcgmina translucent, of male

broad, parallel-sided, rountled apically, covering abdomen; of

female rather narrow, truncate, veins prominent, covering two-

thirds to three-quarters of abdomen. C'erci long, of female

nearly reaching tip of ovipositor, clothed with long and delicate

hairs. Hind femora rather slender, about tlirce times as long as

wide. Palpi with last joint flattened, funnel-shaped, a little

longer than the preceding segment. Ovipositor short, strongly

upcurved, the basal half elliptic, slightl}' compressed in section,

the distal half strongly compressed, separated from the basal half

by an oblique ridge, the apex saber-like, acutely pointed, with

both edges minutely serrate. Hind tibiae armed on apical half

with two rows of long, delicate, equal spines, without serrations

between them.

Measurements.

Body

Male 6-6.4

Female 5-7.5

This dainty little Cricket, somewhat resembling a small, faded-

out Nemohius, lives on bushes instead of on the ground. It is

found locally among the tangled vegetation in or near salt-

marshes and inland swamps from southern New England to

Florida, Texas, and Nebraska. It is very active, difficult to

capture, and owang to its small size and pale color is likely to be

overlooked unless it occurs in abundance. In Indiana it

matures about August 1. Walden records it from Westbrook,

Ct., August 30. Persistent search will probably reveal its pres-

ence locally on much of the southern coast of New England.

SUBFAMILY EXEOPTERIXAE.

It is believed that no members of this subfamily naturally

inhabit New England. An exotic species of Hapithus maintained

itself for several years under artificial conditions in the conserva-

tory of the Botanic Garden of Harvard University at Cambridge,

Mass.

gniina
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Hapithus vagus Morse.

Apithes agitator Scxjdder, Psj'che, vol. 9, p. 105, Sept. 1900.

Hapithus vagus Morse, Psyche, vol. 23, p. 179, Dec. 1916.

This adventive species is a brown, robust-bodied Cricket about

three-fifths of an inch long, which was accidentally introduced into

the greenhouse of the Botanic Garden at Cambridge, Mass., and

maintained itself there for five or six years about the beginning of

this century.

Nothing is known as to the country of its origin, at least defi-

nitely. It was injurious through its propensity for nibbling the

tender green leaves of many varieties of plants, especially ferns.

Its final extermination in the greenhouse was brought about in

part by the introduction of a number of small frogs which snapped

up the Crickets greedily at every opportunity.

THE BURROWING OR MOLE-CRICKETS—GRYLLOTALPINAE
AND TRIDACTYLINAE.

The Mole-crickets present an interesting instance of adaptation

of insect structure to a special and unusual mode of life—tunnel-

ing through the soil—an adaptation in which the same mechanical

principles are involved as in the modification of vertebrate struc-

ture shown by the mole ; consequently the name of Mole-cricket is

exceptionally apt.

The antennae are relatively short and insignificant, while the

cerci are unusually long and well developed, serving as efficient

guides during backw^ard movement in the underground galleries;

the head is of medium size, rounded, armed with powerful, pro-

truding jaws for cutting rootlets and opening a way through the

soil; the pronotum is very large, strongly built, and of such a

shape, combined with the head, as most effectively to prepare a

passage through the soil for the rest of the body. The fore legs

are enormously developed, being relatively long, exceptionally

broad and powerful, with flattened, sharp-edged, tooth-like pro-

jections as effective as spades for digging and displacing the soil.

In the true or large Mole-crickets {Gryllotalpa and Scapteriscus)

the hind femora are relatively small and weak and are of little use

as leaping organs, in strong contrast with their development in

most of the family. The ovipositor has disappeared as an ex-

ternal organ, being in the way and no longer needed by a burrow-
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ing animal whose eggs are laid in underground passages excavated

by other tools. All of these peculiar features of structure are

evidently correlated with the subterranean mode of life.

" With a pair of fore-feet, curiously adapted to the purpose, it

burrows and works under ground like the mole, raising a ridge as

it proceeds, but seldom throwing up hillocks" (Gilbert White).

Key to Species of Mole-crickets.

A. Large species, one to one and a half inches long (25 to 37 mm.). Hind
femora scarcely longer than fore femora. Hind tarsi distinct, three-

jointed. Ocelli two Subfamily Gryllotalpinae.
B. Hind tibiae armed on distal half of inner (hinder) dorsal edge with four

spines Euroi)ean Mole-cricket, Gryllotalpa gryllotalpa, p. 419.

BB. Hind tibiae not so armed.

American Mole-cricket, G. hexadactyla, p. 417,

AA. Small species, about one-third of an inch (8 to 9 mm.) long. Hind
femora greatly enlarged, four to five times as long as fore femora.

Hind tarsi spur-like, one-jointed. Ocelli three. Subfamily Thidactylinae.

Pygmy Mole-cricket, Tridaclylus apicialis, p. 420.

American Mole-cricket.

Gryllotalpa hexadactyla Perty.

Fig. 75.

Gryllotalpa hexadactyla Perty, Del. Anim. Art., p. 119, pi. 2.3, fig. 9 (1830-

1834).

Gryllotalpa brevipennis Harris, Treati.se, 3d ed., p. 149 (1862).

Gryllotalpa borealis Harris, Treatise, 3d ed., p. 149, note (1862).

—

Fernald,
Orth. N. E., p. 14 (1888).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no.

16, p. 149 (1911).

Gryllotalpa Columbia Fernald, Orth. N. E., p. 14 (1888).

Rusty brown to dark brown, paler beneath; the veins of the

tegmina dark brown on a lighter ground.

Measurements.

Body Pronotum Tegmina Wings pass teg. Hind femora

Male 22 8 7.5 2 7

Female 25-31 9-10 9-13 2-4 or 13-14 7.5-8 mm.

This is a distinctly smaller and less robustly built insect than

the European species, but is otherwise generally similar in struc-

ture and appearance, though readily recognized by the diagnostic

characters pointed out elsewhere. The wings vary greatly in
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length, examples usually falling into two series, one in which the

wings project but little beyond the end of the tegmina, falling

short of the end of the abdomen, and another in which they

greatly surpass the abdomen, extending halfway to the end of the

long caudal cerci. The protuberance on the end of the fore tro-

chanter is semicircular in outline and thickly

covered with spinous hairs.

The Mole-cricket lives in damp soils, usu-

ally near open water, often on the shores of

ponds and streams, where it drives its sub-

terranean tunnels just beneath the surface,

throwing up long, circuitous ridges, by which

its presence may be known. The eggs are

laid in lateral chambers large enough to per-

mit the Cricket to turn around, in masses of

from 60 to 100, and often adhere to rootlets.

Though very widely distributed over a great

part of North and South America, it is a rela-

tively scarce and local insect in New England

and is only exceptionally met with in the

field. Occasionally a long-winged individual,

attracted by lights at night, is captured by

an observant person and referred as a curi-

osity to the entomologist for information ; and

rarely a suddenly opened burrow beneath

some sheltering tuft of grass or sedge yields

one or even several examples, perhaps a female with a numerous

brood.

The song is singularly batrachian in quality, a low-toned querr,

querr, or gruii, gruii, like that of a small toad or frog, and when

heard in a meadow or from the edge of a pond or stream is almost

certain to be attributed to such creatures by the uninformed. It

is not infrequently heard locally in moist places on cloudy days or

toward night-fall in early autumn, but to find and capture the

insect producing it is a difficult matter. The note is usually

sounded in the burrow, and this very likely gives a subterranean

quality to its tone. In the Tennessee mountains I have heard

several individuals chirping at once from different points in the

bed of a shallow stream, among the protruding stones of which

Fig. 75.—American

Mole-cricket, Gryllotalpa

hexadactyla. (After
Blatchley.)



MORSE: ORTHOPTERA OF NEW ENGLAND. 419

they were hidden, but where it was practically impossible to secure

them.

The Mole-cricket doubtless occurs throughout New England,

having been reported from the island of Anticosti, New Hampshire,

Vermont, Connecticut, and Massachusetts, including Nantucket.

European Mole-cricket.

Gryllotalpa gryllotalpa (Linnd).

Gryllus (Acheta) gryllotalpa Linne, Syst. Nat., ed. 10, vol. 1, p. 428 (1758).

Dark brown above, the fore legs rufous; yellowish brown be-

neath and on sides of tegmina at base; tegminal veins brownish

black on a yellowish-brown ground. Entire body covered with a

short, dense pile.

This species is at once distinguished from the American Mole-

cricket by the spined hind tibiae, the extremely large pronotum,

and the conspicuous blade-shaped (cultriform) process of the

trochanter of the front legs.

Measuremenls.

Body Pronotum Tepmina Wings pass tegmina Hind femora

Male 39 13.5 16 18 11.5 mm.

The European ]\Iole-cricket as a New England insect is known
only from three specimens once in the collection of Nantucket

insects of the Maria Mitchell Scientific Association of that place.

The species is unquestionably adventive and was doubtless

brought over in some stage in the soil with Old World plants of

which many have been commercially introduced on the island

and flourish there, among them heather, Scotch broom, and

pines. It is e\ddently a parallel case with that of the Short-

winged European Bush-katydid, Leptophyes, likewise found on

the island.

Whether it has become fully established (as it is reported to be

in New Jersey) is another question. If so, it is likely to spread

to the mainland, and may in time become obnoxious, as it some-

times is in Europe, through the cutting of the roots of grass and

other plants while burrowing through the soil.

The cutting is said by Sharp to be done by the scissors-like

action of the front tarsi on the tibiae. At first glance this may
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seem plausible but a critical examination indicates that it is

highly improbable if not impossible, since the edges of the tarsal

joints are not specially sharp, are not closely applied to the tibial

projections, and the leverage is extremely poor. On the contrary,

there can be little question that it is done by the efficient shear-

like action of the powerful mandibles.

If this Cricket still exists on the island it should be possible

to detect its presence by its song, which is probably sufficiently

distinctive to differentiate it from that of our native species,

which is also found there.

Pygmy Mole-cricket.

Tridactylus apicialis Say,

Figs. 76, 77.

Tridactylus apicialis Say, Jonm. Acad. Nat. Sci. Phila., ser. 1, vol. 4, p. 310

(1825).—ScuDDER, Boston Journ. Nat. Hist., vol. 7, p. 425 (1862).

Tridactylus terminalis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 425

(1862).—Ferxald, Orth. N. E., p. 13 (1888).—Smith, Rept. Ct. Bd.

Agric. for 1872, p. 380 (1873).—Morse, Psyche, vol. 9, p. 197 (1901).—

Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 150 (1911).

Head rounded, smooth. Pronotum as wide as long, its front

margin straight, hind margin a little convex, lateral margins con-

cave, front and hind angles about rectangular. The wings pass

the end of the body about 1 mm. Tegmina half as long as wings,

alike in both sexes. Stridulatory organs not visible. Hind

femora very large, reaching end of body, elongate elliptic, more

than one-third as wide as long. Hind tarsi reduced to a single

joint appressed to the hind tibiae when at rest; tibial spurs as long

as tarsal joint, directed forward when at rest.

The fore legs are the shortest of the three pairs and in the female

are rather stout. The front tibia is somewhat ovate in outline,

and bears distally four prominent, equidistant teeth ; its convex

hinder face is thickly set with hairs and bears a row of spinous

hairs on the outer margin, the very slender tarsus being inserted

between the first and second teeth and lying in a recess on the

anterior surface of the tibia. This description of the tibia ap-

plies also to some males. In others a remarkable bifurcation is

present, the tibia loses its hairy covering, the innermost tooth

nearly disappears, the second is greatly prolonged, the branch that
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bears it leaves the other at nearly a right angle, and the femur

becomes greatly enlarged and acquires a series of teeth on the

under side. The two extremes are, however, connected by a full

series of intermediate stages, and may be found in specimens

taken at the same time and place. No explanation of the cause

77

Fig. 76.—Pygmy Mole-cricket, Tridactylua apicialis. (After Lugger.)

Fig. 77.—Pygmy Mole-cricket, Tridactylus apicialis. Left front leg seen from behind,

female; 2, male; 3, male; 4. male; 5, male, tibia closed upon the femur. A. P. Morse, del.

of.the difference or of the particular function of the extraordinary

bifurcate pattern of tibia has ever been suggested.

The sexes resemble each other strongly but the female may be

distinguished by the penultimate ventral segment of the abdomen
having the hinder angles rounded and being very slightly emargi-

nate in the middle, often with a brown thickening bordering the

emargination.

The body is smooth and shining, free from the dense pile

characteristic of Gryllotalpa. The general effect is of a black

insect varied wdth white spots on the hind femora and beneath.

The young are brown and white.
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Pygmy Mole-crickets live on and in the damp sand on the shores

of ponds and streams. They are inconspicuous little creatures,

not likely to be noticed unless captured in the sweep-net or when
their presence is betrayed by the ridges thrown up during their

subterranean tunneHngs. They may be seen rarely on the surface

of the ground or at the entrance of the burrow, but are extremely

active and alert and disappear almost instantaneously, with

prodigious leaps. Blatchley says that they often leap to a height

of five feet and a distance twice as great.

This species has been reported from Connecticut, and from

Cambridge, Winchester, and Nantucket, Massachusetts. At the

last locality I have found adults numerous on July 13; a few

nymphs on the same date and September 10.



LOCUSTS, SHORT-HORNED GRASSHOPPERS, "GRASS-
HOPPERS"—Family ACRIDIDAE.

The members of this family are characterized by relatively

short antennae, usually shorter than the body or body and wings;

tarsi usually of but three joints (in one subfamily reduced to two

except on the posterior pair) ; hearing organs on the sides of the

basal segment of the abdomen; and stridulating rasps (when

present) on the inner side of the hind thighs or the external sur-

face of the wing-covers. The antennae are thread-like, some-

times considerably enlarged and prismatic at base, or slightly

enlarged and flattened at tip.

Anatomy, Habits, etc.—An excellent guide to the anatomy of a

member of this family is "The Anatomy of the Carolina Locust,"

by Robert E. Snodgra'ss, published by the Washington Agricul-

tural College and School of Science, Pullman, Washington (State)

(1903, 50 pp., 6 pis.). This I have used freely in the earlier

pages. It treats of both external and internal anatomy and his-

tology, and is well illustrated. Comstock's "Elements of Insect

Anatomy," well known to every Cornell student of entomology,

contains a chapter on the anatomy of the Red-legged Locust, but

lacks illustrations. A popular account of the same subject, with

sketches, by Professor MaryA. Willcox, appeared in the Observer,

for jMay, 1896, and brief directions for study in the number for

July following. The three volumes of Reports of the United

States Entomological Commission on the Rocky Mountain
Locust, etc., 1878-1883, contain a wealth of information on many
topics relating to this species and to migratory Locusts in general,

their habits, enemies, methods of extermination, etc. Two
papers giving more recent methods are the following: "Grass-

hopper Control" (Farmers' Bulletin, U. S. Dept. Agric, no. 747,

20 pp., 1916) ; "Efficiency and Economy in Grasshopper Control,"

by E. D. Ball (Journ. Econ. Ent., vol. 10, p. 135-138, 1917).

Their general anatomy and habits have been treated at length

in the preceding chapters and need not be further dwelt on here.

Details of structure, habits, and distribution are stated in the

keys for identification and under the specific headings.

423
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To this family belong the true Locusts of the Old World,

which are mentioned in holy writ as one of the plagues of Egypt,

and which furnished food in the desert for John the Baptist.

The most noted member of the family in this country is the Rocky

Mountain Locust or Hateful Grasshopper (Melanoplus spretus),

a near relative of our New England Lesser Locust (M. m. atlanis).

It caused great damage in the Middle West in the late '70's.

In America these insects are more commonly called Grass-

hoppers than the members of the family Tettigoniidae (the

true or Long-horned Grasshoppers) ; and the tangle of scientific

names applied to the various families and subfamilies of Orthop-

tera is such as to discourage all but the most determined

students.

The changes in the names of the families of saltatorial Orthop-

tera and the subfamilies of Acrididae which seem to be necessary

in order to conform to the nomenclature now accepted may be

stated briefly as follows:

Former names.

Locustidae (Long-horned Grasshoppers)

Acridiidae (Locusts) (from Acridium)

Tryxalinae

Acridiinae (from Acridium)

Tettiginae (from Tettix)

Now current.

Tettigoniidae (from Tettigonia)

Acrididae (from Acrida)

Acridinae (from Acrida)

Locustinae (from Locv^ta)

Acrydiinae (from Acrydium)

It is unfortunate that such confusion of names should have

arisen; and much to be desired that permanence of terminology

be soon secured, even if all the rules intended to bring about that

end be broken in so doing!

Systematic works.—"A Synopsis of the North American

Acrididae" by Cyrus Thomas (1873) included the entire conti-

nent. It is now quite out of date and nothing has yet appeared

covering the same field. A manual of this family including the

entire country is greatly needed but it is probably too soon to

prepare it with adequate results. Several of the larger groups

were revised fifteen to twenty years ago, and although they are

greatly in need of revision at the present time, the works are still

helpful. Among the principal ones are the following:

Acridinae: McNeill, J., "Revision of the Truxalinae of North America,"

Proc. Davenport Acad. Nat. Sci., vol. 6, p. 179-274, pi. 1-6 (1897).
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Oedipodinae: Saussure, H. dc, " Prodromus Oedipodiorum," Geneva, 254

pp., 1 pi. (1884) and " Additamenta ad Prodronium Oedipodiorum,"

Geneva, 180 pp., 1 pi. (1888). A classic and still valuable work on this

subfamily.—McNeill, J., "Revision of the Orthoi)toran genus Trimcro-

tropis." Proc. U. S. Nat. Mus., vol. 23, p. 393-449 (1901).

Locustinae: Scudder, S. H., "Revision of the C)rthoi)teran group Melan-

opli," etc. Proc. U. S. Nat. Mus., vol. 20, p. 1-421, pi. 1-2G (1897);

"Supplement to a Revi.sion of the Melanopli." Proc. Davenport Acad.

Nat. Sci., vol. 7, p. 157-205, pi. 7-9 (1899).

Acrydiinae: Hancock, J. L., "The Tettigidae of North America." 188 pp.,

11 pis. (1902).

Many faunistic papers published since 1900, on the Orthoptera

of particular districts, notably those by Caudell, Davis, Fox,

Morse, and especially Rehn and Hebard, as well as purely system-

atic ones by the same authors, also contain notes on the taxon-

omy of various species and genera of the family.

Key to Subfamilies of New England Acrididae.

A. Pronotum of normal size, not covering the abdomen. Claw-pads (pul-

vilh) present between the tarsal claws. All tarsi three-jointed.

B. Prostermim not spined,—flat, convex, or at most \vith an obtuse tubercle.

C. Hind margin of pronotum not or but little produced,—truncate, con-

vex, or very obtiosely angulate. Disk of pronotum without high

median carina. Face usually retreating, and angulate at junction

with vertex. . . .Slant-faced Locusts, Acridinae (Tryxalinae), p. 425.

CC. Hind margin of pronotum strongly produced,—acute, right-angled,

or nearly so. Pronotum usually with distinct median keel. Face

usually nearly vertical, and rounded at meeting with vertex.

Band-winged Locusts, Oedipodinae, p. 447.

BB. Prosternum with a prominent conical or cylindrical spine projecting

ventrad to the level of the distal end of the coxa.

Spine-breasted or Spur-throated Locusts, Locustinae (Acridiinae),

p. 480.

AA. Pronotum covering all or nearly all of the abdomen. Claw-pads absent.

Front and middle tarsi two-jointed, hind tarsi three-jointed.

Pj'gmy Locusts, Acrydiinae {Telliginae), p. 525.

SLANT-FACED LOCUSTS; MEADOW LOCUSTS—ACRIDINAE (Tryxa-

linae of authors).

The most noticeable peculiarity of the members of this sub-

family is the strongly retreating face and projecting vertex, the

latter being nearly horizontal and its plane meeting that of the

face at an acute angle. The prosternum lacks the prominent

spine characteristic of the Locustinae (Acridiinae) though in two
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genera {Pseudopomala, Mecostethus) it is noticeably protuberant.

The pronotum usually presents a flattened dorsal surface bounded
by distinct lateral carinae, the median carina is but little devel-

oped, never crest-like, the prozone often exceeds the metazone in

length and sometimes equals it in width. The tegmina and wings

are often abbreviated, but are very variable and sometimes are

of full length in the same species in which they are customarily

short. The tarsal pulvilli are large, perhaps in correlation with

the habit of perching on plants.

These Locusts are usually of medium size, of graceful, often

slender, proportions, and attractive appearance. The colora-

tion is usually highly protective in character, typically matching

the green, brown, and gray of the plant background. It may be

either uniform or conspicuously varied with darker and lighter

spots and streaks, and occasionally presents brighter hues. The
wings are transparent.

The characters most valuable and most used in distinguishing

the species and genera are those drawn from the form of the head

and pronotum, the venation of the tegmina, and to a less extent

the form of the antennae and subgenital plate and ovipositor.

Their flight is silent except for a slight rustling of the wings,

but most, probably all, of our species stridulate when at rest by

scraping the inner side of the hind thighs against the tegmina.

The rasp which sets the tegmina in vibration is borne sometimes

by the femur, sometimes by the tegmen, and varies in character

and extent with the species.

These Locusts inhabit by preference open grassy lands heav-

ily clothed with vegetation, upon which they feed and typically

perch when at rest, instead of on the ground like the Band-

winged (Oedipodinae) and Pygmy Locusts (Acrydiinae) . While

several species are more abundant in dry upland fields, others are

to be found only in damp meadows and even wet bogs and marshes

where the soil is always saturated with water and completely

submerged at times.

None of our species has attracted particular attention as an

agricultural pest, but three or four which occur locally in great

abundance in pastures and mowing-lands must consume a very

large quantity of feed and appreciably diminish the amount

available for stock.

f
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Key to the New England Species of Acridinae.

(See Plate 20.)

A. Antennae much enlarged at base, tapering to a |)oint, the segments pris-

matic Bunch-grass Locust, Pseudopomala brachyplera, p. 428.

AA. Antennae sHghtlj^ enhirged at tip, scarcely a.s long as head and |)ronotum.

Crown of head and di.sk of jironotuin with a supernunierar}' carina

on each side of the median. Inner apical spurs of hind tibiae of very

unequal length Velvet-striped Locust, Erilellix simplex, p. 4.30.

AAA. Antennae thread-like. No supernumerary cariiiac. Iiuicr apical

spurs of hind tibiae about equal.

B. Tegmina without well-developed intercalary vein.

C. Foveolae visible from above as deep, linear impressions.

Meadow Locust, Chorthippns curtipennis, p. 440.

CC. Foveolae not visible from above,—often shallow or wanting.

D. AntenrAe short, about equal to head and pronotum together.

Wings functional, though sometimes quite small, with ^ opaque
thickening on front margin at apical third.

E. Sides of pronotum elongate, the length on the dorsal margin

greater than the depth; lateral carinae parallel and di.sk of

one color. Foveolae absent.

Bicolored Locust, DichromorpJia viridis, p. 432.

EE. Sides of pronotum not elongate; lateral carinae more or less

divergent before and behind, and disk particolored on meta-

zone. Foveolae iLsually present on front of vertex.

F. Vertex of head blunt, rounded, obtuse ( 9 ), or rectangular

(cT), scarcely narrowed between eyes, its central depression

close to apex. Lateral carinae of pronotum Uttle incurved,

the distance between them but little greater at hind than at

front margin, especially in female. Prozone longer than

metazone Pasture Locust, Orphulella speciosa, p. 435.

FF. Vertex of head rectangular, or a little acute in male, a little

narrowed between the eyes, its central depression removed
from apex one-third (cf) to one-fourth (?) the width of

the vertex. Lateral carinae of pronotum strongly incurved,

and the distance between them at hind margin much
greater than at front margin. Prozone and metazone
about equal on mid-line.

Spotted-winged Locust, Orphulella pdidna, p. 436.

FFF. Vertex of head acute, the sides often concave in male,

distinctly narrowed between eyes, the central depression

farther removed from apex. Lateral carinae of pronotum
little incurved but the distance between them much
greater at hind than at front margin. Prozone longer

than metazone.

Salt-marsh Locust, OrphuleUa olivacea, p. 437.
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DD. Antennae long, flattened, of male twice, of female one and one-

half times as long as head and pronotum together. Wings
abortive (rarely functional and then lacking opaque spot on
front margin) .... Sprinkled Locust, Chloealtis conspersa, p. 438.

BB. Tegmina with well-developed, elevated intercalary vein.

G. Lateral carinae of pronotum distinctly divergent behind. Prozone

shorter than metazone. Anterior distal intercalary venules (espe-

cially in male) oblique. Sternum 9 of male not black on mid-line.

H. A conspicuous pale streak at base of tegmina near front margin.

Intercalary vein of male with low, duU teeth.

Striped Sedge-locust, Mecostethus lineatus, p. 442.

HH. Tegmina without pale stripe as above. Intercalary vein of

male with high, acute teeth

Northern Sedge-locust, Mecostethus gracilis, p. 444.

GG. Lateral carinae of pronotum sub-parallel. Prozone and metazone

of equal length. Tegmina without pale stripe. Anterior distal

intercalary venules nearly transverse. Sternum 9 of male with

• black spot on median Hne.

Broad-winged Sedge-locust, Mecostethus platypterus, p. 446.

Bunch-grass Locust.

Pseudopomala brachyptera (Scudder).

Plate 12, fig. 1; Plate 20, fig. 1-3.

Opomala brachyptera Scudder, Boston Journ. Nat. Hist., vol. 7, p. 454

(1862).—Fernald, Orth. N. E., p. 35 (1888).

Pseudopomala brachyptera Morse, Psyche, vol. 7, p. 343 (1896).

—

Walden,
Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 73 (1911).

A medium-sized, slenderly built Locust with very strongly

retreating face. Vertex elongate, projecting in front of eyes

nearly their length, bluntly rounded, once and a half or twice as

wide as an eye; foveolae absent; median carina prominent, dis-

appearing posteriorly between the eyes into the convex crown.

In side view the face is plane or slightly concave, protuberant

opposite base of antennae, and rounded subangulate at union

with vertex. Antennae once and a half (cf) or but little (9)
longer than head and pronotum together, enlarged at base,

prismatic, tapering to a point. Disk of pronotum nearly flat,

front and hind margins truncate, sides parallel, carinae equally

developed, distinct but not prominent, metazone two-thirds

as long as prozone, the lateral lobes much longer than deep,

with anterior margin strongly oblique, hind margin concave,
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ventral margin but little sinuous, parallel with dorsal. Pro-

sternum with a low, conical, rather sharply pointed protuberance.

Tegmina of male covering half of abdomen, long and narrow,

rounded at apex, the apical half of the front margin transparent,

the scapular area rather wide and regularly reticulated; in the

female the tegmina are much abbreviated, covering hardly more

than a third of the abdomen, tapering in the distal half to an

acute point. Wings abortive. Examples of both sexes with

fully developed tegmina and wings are not rare. Legs very

slender, the front and middle pairs very short, the hind pair elon-

gate, the hind femora very slender, attenuate. Abdomen elon-

gate, strongly keeled above. Subgenital plate of male elongate,

conical, three times as long as basal width. Ovipositor of

female short, barely exposed, with strongly recurved tips and

toothed at base of scoop.

Color: light brown (cf) or pale gray (9), either uniform or

faintly marked with darker spots and streaks; occasionally the

female presents a decidedly streaked appearance with darker

longitudinal markings which are most noticeable on the top of

head, sides of pronotum, and tegmina.
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power to use them. The long-winged form, while not common,
cannot be considered rare, and sometimes several examples may
be found in a small colony.

This Locust must be watched in its own home to have its

beauty and the significance of its form and coloring fully appre-

ciated. Its singular, almost grotesque, yet graceful shape

interests even the casual observer; and its coloring of pale gray

or lilaceous drab, often varied with darker brown and dull

white, especially frequent in the female, gives it the appearance

of being clothed with a delicate bloom. The possibility of dis-

covering something regarding its stridulatory habits should

lend interest to the acquaintance, little or nothing being known
regarding them, though the apparatus is highly developed.

The young are not uncommon in June and July, and adults

can be found from the first week in July until at least the middle

of September. It is known from Fryeburg, Me.; Jaffrey, N. H.;

Woodstock, Vt.; and many localities in Connecticut and Massa-

chusetts, including the island of Martha's Vineyard.

Velvet-steiped Locust.

Eritettix simplex (Scudder).

Figs. 78, 79.

Gomphocerus simplex Scudder, Trans. Amer. Ent. Soc, vol. 2, p. 305 (1869).

Eritettix carinatus Britton, Psyche, vol. 11, p. 23 (1904).

—

Walden, Bu11._

Geol. Nat. Hist. Surv. Ct., no. 16, p. 75 (1911).

Head sharp-pointed from above. Vertex horizontal, project-

ing well in advance of eyes, lateral margins and mid-carina

elevated, especially in male. Median carina continued on

crown and occiput, flanked by a pair of equally well-developed

supernumerary carinae arising opposite anterior end of eyes.

Prpnotum with sides parallel, the lateral carinae very slightly

incurved at middle; lateral and median carinae equally developed,

cut once by principal sulcus; a pair of low supernumerary

carinae continuous with those of the crown of the head. Teg-

mina and wings fully developed. Hind femora rather stout.

Subgenital plate of male short, very bluntly conical. Ovipositor

very little exposed.

Color: brown, often with pale gray or yellowish stripes on
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carinae of head and pronotum, on tegniina and liind femora, and

with velvety black stripes bordering those on the head ant! pro-

notum. Probably additional color patterns, including a green

form, will be noted as specimens accumulate, but I have seen

less than half a dozen examples from New England and these I

owe to the kindness of Mr. B. H. Walden of the Connecticut

Agricultural Experiment Station.

Measurements.

Total Tegniina Hind femora Antenna

Male 16-17 11-12..5 9-10 5

Female 23-25 12-13.5 13-16 5.5 mm.

This 'is a relatively rare species in New England and does not

seem to be abundant outside our borders. It was not discovered

in our territory' until very recently, and has thus far been taken

only in Connecticut. "It occurs on light, drj' soil where there is

but little vegetation" (Walden), such as in abandoned fields and

dry pastures. Connecticut specimens bear dates from May 25 to

June 30, October 31, and nymphs on November 2. Farther south

(Maryland to Georgia) nymphs are common in July and August

and adults are recorded in April, May, June, and July, the

majority of them in May and June (Rehn and Hebard). These

data apparently indicate that the species usually hibernates in

79

Fig. 78.—Velvet-striped Locust, Eritetlix simplex. (After Lugger.)

Fig. 79.—Same. Dorsal ^•iew of head and pronotum to show form of antennae and super-

numerary carinae. (After Walden.)
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the late nymph or adult stage. Walden records it from Center-

ville, East Haven, Hamden, Mt. Carmel, New Haven, Orange,

and Southington, Ct.

BicoLORED Locust; Short-winged Green Locust.

Dichromorpha viridis (Scudder).

Fig. 80; Plate 20, figs. 4, 5.

Chloealtis viridis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 455 (1862).

—

Smith, Kept. Ct. Bd. Agric. for 1872, p. 374 (1873).—Fernald, Orth.

N. E., p. 36 (1888).

Dichromorpha viridis Morse, Psyche, vol. 7, p. 383 (1896).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 76 (1911).

Vertex of head horizontal, shorter than broad, the margins

sloping upward from a semicircular depression, the mid-carina

absent. Pronotum with sides parallel, lateral

and median carinae equally developed; front

margin truncate, hind margin very slightly

rounded or angulate. Tegmina widened on cos-

tal margin opposite base of hind femora, taper-

ing rapidly in both directions. Subgenital plate

of male very short and bluntly conical. Ovi-

positor valves moderately exserted, stout, short-

pointed, smooth-edged.

Color: in general, almost uniform grass-green

or brown above; or, green above and with the

sides of the head, pronotum, and lateral portion

of closed tegmina varying from brown to fuscous.

Beneath, pale grayish or yellowish green or

brown.

Measurements.

Hind femora Antenna

Fig. 80.—Bicolored
Locust, Dichromor-

pha viridis. Female.

(After Lugger.)

Body Tegmina Tegmina
(long-winged) (usual)

Male 15-16 14 6-9 9.5-10.5 6.5-8.5

Female 23-27 19 8-10 14 -15 7-8 mm.

This Locust is dimorphic both in wing-length

and in color. The tegmina vary from forty to fifty per cent in

length in short-winged examples, and are nearly or quite double

that length in the long-winged form. Long-winged males are

A
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extremely rare; brown males are not common, usually less than

half as plentiful as brown females, but the proportion of indi-

viduals of the two colors varies much locally, and, it is believed,

according to the prevailing color of the environment.

The Bicolored Locust is a common species in southern New
England in the latter part of the season, adults appearing in the

latter half of July and lingering until late in October, having

been recorded on the 23d of that month in Connecticut. It is

most common in rich pastures and old mowing-lands on heavy

soil, and delights especially in moist places such as are found in

damp meadows and the vicinity of springs, brooks, and ponds,

where the grass is dense and luxuriant throughout the season.

This is perhaps the reason for the more generally prevalent green

color, which renders it inconspicuous. Well protected by its

coloration, it is a sluggish creature, and rarely uses its wings

even when these are fully developed.

This Locust probably inhabits all quarters of Connecticut and
Rhode Island, much of southern and central Massachusetts, and
possibly reaches New Hampshire and Vermont in the Con-
necticut valley. At the time of publication of my "Notes"

(1896) and article on the distribution of New England Locusts

(1899) I had not found this species in the vicinity of Boston. In

recent years, however, it has been captured in small numbers at

several points in this district, viz., Sherborn, Wellesley, Needham,
and Sharon, Mass., but it is much less abundant here, even

locally, than in Connecticut and farther south. Whether its

appearance in this vicinity is due to recent invasion from the

southwest, a possibility which I suggested in one of the papers

cited, remains to be proved. If so, it will probably increase in

numbers, become more generally distributed here, and continue

to extend its range toward the northeast.

THE NEW ENGLAND SPECIES OF ORPHULELLA.

Our species of this genus resemble each other closely and for a

long time two of them were not only generally confused but
received several additional names applied chiefly to color varia-

tions. Critical study has since reduced these to synonyms. The
third species, which is found only in salt-marshes in extreme

southern New England, escaped notice until I had the good for-
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tune to discover it in my first season's collecting. This one is not

involved in the tangle of nomenclature woven around the others.

The first two are upland species and are dainty, attractively

colored little "grasshoppers" which in late summer literally

swarm in favorable localities and must in the aggregate do a large

amount of damage to vegetation, especially in dry seasons. The

salt-marsh species, while less pleasing in color and less important

economically, is no less interesting from its restriction to a

peculiar habitat and its close approximation in hue to the tints

of its environment.

In general, these are Locusts of small size and rather slender

form, with short antennae, and present a wide diversity of colors,

ranging from nearly uniform brown or green to strikingly con-

trasted blackish patterns on the brown or green ground color,

and occasionally with rose-red tegmina. Common variant pat-

terns are primarily based on the breaking-up of the ground

color into lengthwise areas by a dusky lateral stripe extending

from each eye backward along the side of the disk of the pronotum

and the middle of the tegmina; this is cut obliquely by the pale

lateral carinae on the metazone and more or less broken by pale

spots or broken up into dark spots. In addition, a pair of longi-

tudinal dark stripes on the top of the head is of frequent occur-

rence; and the sides of the body and the outer face of the hind

femora are often much varied, a metepisternal pale stripe and

bands on the hind femora being often conspicuous.

The two upland species are replicas of each other in coloring;

the Salt-marsh Locust exhibits the same patterns but in less

striking contrast.

Besides the distinctions given in the key, which is condensed

for the sake of brevity from that in my "Notes" (Psyche, vol. 7,

p. 325, 1896), the following characters, likewise drawn therefrom,

will prove additional aids to discrimination in doubtful cases.

It must always be remembered, in regard to closely allied species,

that individuals may vary so widely that specimens frequently

cannot be determined with certainty from a single character,

and the sum of many must be used.

Speciosa.—Foveolae of vertex shallow, triangular, scarcely diacernible.

Tegmina about reaching end of hind femora, often shorter, sometimes longer,

tapering toward apex; ulnar area in male coarsely, often regularly, reticulated,



MORSE: ORTIIOPTERA OF NEW ENGLAND. 435

the anterior ulnar vein strongly approximated to the radial; in female usu.illy

slightly but distinctly nearer the railial, tlie widest part of the ulnar area wider

than the diseoidal area, spurious vein poorly develoix'd or ahsent. Ajk'X of

wings rarely with spurious veins between the branches of radial.

Pelidna.—Foveolae distinct but rather shallow, narrowly triangular. Teg-
mina extending beyond the hind femora, apex scarcely tapering, sides sub-

parallel ; ulnar area in male usually closely reticulated (sometimes with spuri-

ous vein), but little wider than diseoidal area; female with ulnar and diseoidal

areas of equal width, tiie anterior ulnar vein jKirallel to radial and the ulnar

area divided by a long spurious vein. Apex of wings usually with well-devel-

oped spurious veins Ijetween branches of radial vein.

Olivacea.—Foveolae distinct liut rather shallow, iiarrowly triangular. Teg-
mina extending beyond hind femora, tapering toward apex; ulnar area in male
expanded distallj-, much wider than the diseoidal and rather closely reticulated,

the anterior ulnar vein strongly approximated to radial ; in female the anterior

ulnar vein sub-parallel or somewhat nearer the radial, the ulnar area wider

than the diseoidal, but the spurious longitudinal vein less developed than in

-pelidna. Apex of wings rarely with well-developed spurious veins.

Pasture Locust,

Orphulella speciosa (Scudder).

Plate 11, fig. 3-5; Plate 20, fig. 12-15.

Stenobothrus speciosus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 458

(1862).

Stenobothrus aequalis Scudder, ibid., p. 459.

Stenobothrus bilineatus Scudder, ibid., p. 460.

Stenobothrus macxdipennis Fernald, Orth. N. E., p. 37, in part (1888).

Orphida aequalis Morse, Psyche, vol. 7, p. 409 (1896).

Orphulella speciosa Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 80

(1911).

Measurements.

Total Tegmina Teg. cf. H. f. Hind femora Antenna

Male 13-18.5 10-13.3 -1.5- +2 8.5-10 4.5-6.5

Female 15..5-21 9-16 -3 - +3 9.5-12 5-6.5 mm.

This species varies much in wing-length and almost incredibly

in color and markings, being, in the latter respect, probably our

most variable Locust.

In southern New England it is one of the most abundant and
wide-spread of all our species, but owing to its small size and
non-migratory habits has not attracted the attention given to

the larger and seemingly more destructive species. While

somewhat local, it is found nearly everywhere on dry, sandy, or
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loamy soils, abundantly inland and sometimes in company with 0.

pelidna near the coast. It travels chiefly by leaping but readily

takes wing on occasion, flying, however, but a few feet. Alert

and active in the hot midsummer sunshine, it can often be

captured in favorable places literally by hundreds with a few

rapid strokes of the sweeping-net.

Adults begin to appear in the first week in July, are abundant

in August and the first half of September, and become scarce

in October. It is found in all of the New England States but is

plentiful only in the southern half of the district. Some of the

more northern records are : Grand Lake Stream, Orono, Norway,

and Fryeburg, Me. ; North Conway, N. H. ; Woodstock and Mt.

Ascutney, Vt. It is found on Nantucket, Martha's Vineyard,

and other islands off the south coast. Long-winged examples

occur in all parts of its New England range but seem to be more

common in the north. While very scarce at Wellesley, Mass.,

they are not uncommon at Norway, Me., and Adams, Mass.,

and have been taken on the summit of Speckled Mt., Oxford Co.,

Me., 2800 ft., and Mt. Greylock, Mass., 3500 ft. (Hebard).

Spotted-winged Locust.

Orphulella pelidna (Burmeister)

.

Plate 20, fig. 6-11.

Gomphocerus pelidnus Burmeister, Handb. d. Ent., vol. 2, p. 650 (1838).

Stenobothrus maculipennis Sctjdder, Boston Journ. Nat. Hist., vol. 7, p. 458,

in part (1862).—Fernald, Orth. N. E., p. 37 (1888).

Orphula maculipennis Morse, Psyche, vol. 7, p. 408 (1896).

Orphulella pelidna Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 79

(1911).

Measurements.
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uous in flight but also enabling it to escape more readily than

0. speciosa.

It is widely distributed over southeastern New England,

frequenting soils of sand or sandy loam, especially in Connecticut,

Rhode Island, and southeastern Massachusetts. Adults begin

to appear about the middle of July, being a week or two later

than 0. speciosa, and they may be found during the remainder of

the season.

This species should be sought for in suitable locaUties in the

Connecticut Valley in Massachusetts, and in southern Maine

and New Hampshire. Its present known northern limit is

Essex County, Mass. It is rare at Wellesley, Mass., but common
in northeastern Connecticut.

Salt-marsh Locust.

Orphulella olivacea (Morse).

Plate 20, figs. 16, 17.

Stenobothrus olivaceus Morse, Psyche, vol. 6, p. 477 (1893).

Orphula olivacea Morse, Psyche, vol. 7, p. 411 (1896).

Orphulella olivacea Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 81

(1911).

Measurements.

Total Body Tegmina Hind femora Antenna

Male 19 -20.7 16.5-18.7 14-15 10 -10.5 6-7

Female 23.5-28 21 -25 17-21 12.5-14 6 mm.

This is the largest of our three species of Orphulella, but is

much less Ukely to be met with owing to the fact that it is a

halophile, in other words, a salt-lover, and lives only in the salt-

marshes of the coast, where it is found from the southern shore

of New England southward along a great extent of the seaboard

of the South Atlantic and Gulf States.

It was first discovered at Stamford and Greenwich, Ct., and

Walden has since recorded it from New Haven and Stratford in

that State. In New England it is very local, often restricted to

an area of but a few square rods, but sometimes exceedingly

abundant in that place. The coloring of the living Locust,

whether greenish or brownish, exactly matches the olivaceous

tones of the tangled marsh vegetation. Beneath the stratum of

plant life, which furnishes food, shelter, and support for the

16
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insects, the ground is always saturated, completely overflowed

by high tides, and frequently is riddled with the burrows of

myriads of fiddler crabs, thus differing widely from the sandy

upland soils frequented by its congeners, 0. speciosa and 0. pelidna.

Dates of capture range from August 11 to 28 but it probably

could be found in the adult stage from abotit the first of August

until October.

Sprinkled Locust.

Chloealtis conspersa Harris.

Figs. 81, 82; Plate 20, figs. 18, 19.

Chloealtis conspersa Harris, Report, p. 149 (1841); Treatise, 3d ed., p. 184

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 145 (1868);

Rept. Ct. Bd. Agric. for 1872, p. 375 (1873).—Fernald, Orth. N. E., p.

36 (1888).—Morse, Psyche, vol. 7, p. 419 (1896).—Walden, Bull. Geol.

Nat. Hist. Surv. Ct., no. 16, p. 83 (1911).

Vertex bluntly triangular, wider than an eye, margins little

elevated, foveolae absent or reduced to small pits, median carina

feebly developed, in side view slightly descending, subangulate

or rounding smoothly into the strongly retreating face. Anten-

nae linear, flattened, sUghtly wider at base, once and a half or

twice as long as head and pronotum together. Pronotum nearly

flat above, carinae distinctly and about equally developed;

front and hind margins nearly straight; sides uniformly slightly

but regularly concave (c?'), or distinctly a little narrowed just

behind middle of prozone and tapering in both directions ( cf , 9 )

;

prozone distinctly longer than metazone, lateral lobes as deep as

long. Tegmina abbreviated, in female covering one-half of

abdomen, in male falling just short of tip of it. Examples are

rarely found with fully developed tegmina and wings. Hind

81 82

Fia. 81.—Sprinkled Locust, Chloealtis conspersa. Male. (After Lugger.)

Fig. 82.—^Same. Female. (After Lugger.)
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femora long and rather slender, but powerful. Subgenital plate

of male short, conical, blunt. (Ovipositor characteristic, very

short, little exposed, with sharp tips and strong lateral teeth.

Color: usually pale dead-leaf brown above, sometimes spotted

with darker, sometimes dark brown flecked with fuscous. Lat-

eral lobes of pronotum in male shining black, their upper posterior

corner in female, and the sides of base of abdomen and inner

side of hind femora dusky to black. Hind femora varying from

nearly uniform brown to a conspicuously mottled pattern, with

white spots at one-fifth and one-half their length from base,

bounded indistinctly by fuscous. Hind tibiae red, paler at base,

with black spines. Abdomen beneath often more or less

strongly orange posteriorly.

Measurements.

Body Tegtnina Hind femora Antenna

Ma e 15-19 7.7-12 10.7-13 10-11

Female 20-28 7-10 11.6-lG 10-12 mm.

Long-winged form.

Total Tegmina Tegmina pass hind femora
Long Wide

Male 27 19.5 4.7 ' 2

Female 28 20 4.8 3 mm.

The Sprinkled Locust is readily recognized, none of our other

species resembling it closely. The lack of foveolae on the vertex,

the shining black sides of the pronotum of the male, and the

peculiar form of o\dpositor of the female are distinguishing^

characters always available, even though the male differs so

much from the female that it may readily be taken for a different

species, a mistake which has been made by more than one

entomologist.

While not abundant, it is locally common in suitable situations,

showing a preference for bushy pastures and the edges of wood-

lands, particularly on dry soil, and wherever old stumps and

fragments of decaying wood are accessible for its eggs. Its

habits of o\'iposition have been observed on numerous occasions.

The eggs are laid in the soft wood of fence-rails, stumps, logs, or

scattered blocks, in holes excavated by the rasp-like ovipositor

valves, w'hich are especially fitted for this purpose. The hole is

about an eighth of an inch in diameter, usually at first nearly
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perpendicular to the surface and the grain of the wood, then

turns abruptly and runs parallel with the grain at about three-

eighths of an inch from the surface, the entire length being an

inch or more. The eggs to the number of from ten to fourteen

are laid in the deeper part of the hole which is then closed by a

gummy substance. "When a good piece of wood is discovered,

the nests are crowded thickly together; and a stick less than

two inches in diameter and five inches in length contained

thirteen completed nests" (Scudder). But many attempts

are often made in unsuitable wood, resulting in failure to pene-

trate. Fuller descriptions of observations will be found in

Smith's "Orthoptera of Maine" and "Orthoptera of Connecticut,"

Scudder's "Distribution of Insects in New Hampshire," and

Blatchley's "Orthoptera of Indiana."

The females are relatively sluggish and are easily captured,

moving of necessity, owing to the brevity of their wings, only by

crawHng and leaping; the males are much more alert and active.

It matures early in the season, in late June and early July, and

scattering females survive till late in the autumn. It probably

inhabits the whole of New England, and extends outside our

borders to Alabama, Arkansas, etc.

Meadow Locust.

Chorthippus curtipennis (Harris).

Plate 20, fig. 20.

Locusta curtipennis Haeris, Cat. Ins. Mass., p. 56 (1835).

Locusta {Chloealtis) curtipennis Harris, Treatise, 3d ed., p. 184 (1862).

Stenobothrv^ curtipennis Scudder, Boston Jonrn. Nat. Hist., vol. 7, p. 456

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 147 (1868).

—Fernald, Orth. N. E., p. 37 (1888).—Morse, Psyche, vol. 7, p. 420

(1896).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 83 (1911).

Stenobothrus longipennis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 457

(1862).

Antennae sUghtly flattened, once and a half ( 9 ) or twice (cf

)

as long as head and pronotum. Vertex short, triangular, nearly

horizontal, but httle narrowed by the eyes; foveolae conspic-

uous. Disk of pronotum nearly flat. Lateral and median

carinae equally developed, the lateral carinae convergent to

middle of prozone, evenly divergent to shoulders; prozone usu-
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ally a little longer than the metazone. Hind margin of disk

very obtusely angulate. Tegmina rather narrow at base;

broader distally, widest at distal third, especially in male, by a

dilation of the scapular area; tapering to apex in male, broad and

rounded in female. In the short-winged female the tegmina are

narrow throughout. Hind femora long and rather slender, with

an exceptionally long row of fine, closely set teeth forming the

stridulating rasp. Subgenital plate of male short, rounded,

bluntly conical. Ovipositor valves rather slender, sharp-tipped,

moderately exserted.

Measurements.

Total Body Hind femora Tegmina Antenna

Male 14 -22 13.5-15.5 10.5-11.8 8.5-15 8..5-10.5

Female 12.4-23 15 -24.5 11.5-14 7 -16.5 6.5- 8 mm.

Tegmina cf. Hind femora

Male -3-+3
Female -7-+2

This species is very variable in color, markings, and wing

development, but is readily recognized by the linear foveolae

distinctly visible from above. The wings are probably always

capable of being expanded sufhcientlj^ to serve as parachutes at

least, being in nearly every case almost as long as the tegmina.

While the larger proportion of indi\dduals falls into a long- or a

short-winged series, there is no sharp line of demarcation between

the two, intermediate examples being not uncommon. Short-

winged individuals are usually much more numerous.

The three most striking color varieties are the follo\\'ing: (1)

dorsal half of sides of pronotum and cheeks fuscous, darkest

above; (2) sides of pronotum light gray, crossed half-way down
by a broad, irregular fuscous band; cheeks somewhat infus-

cated above and below a pale band at level of lower margin of

eye; (3) face, sides of head and body, green. Each of these

phases may be either light gray, j-ellowish, reddish, or fuscous

above, or of intermediate tint, and either long- or short-winged.

The hind tibiae and hind femora are usually either yellowish

or reddish, but the femora are sometimes bright green on the

dorsal face.

This insect is a sprightly, wide-awake liotle "hopper" of no mean
ability, and also freely makes use of its wings when needful. It
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is an artful dodger, and adept in all kinds of tumbling and vault-

ing. While usually common wherever there is a thick and suc-

culent growth of herbage, it is especially plentiful in the tall

growth of grasses and sedges in moist meadows and salt-marshes,

along ditches, brooksides, etc. In favorable stations it is a not

uncommon experience to find, after a few sweeps, a couple of

dozen examples in the net; and the total population of such an

area is almost beyond computation or belief.

The season during which adults may be found is probably

the longest of any of our Locusts: specimens are recorded from

June 24 to November 17. It is also one of the most thoroughly

distributed of our species in the field, and can probably be found

in every township in New England where there is a swampy area

of some extent.

THE SEDGE-LOCUSTS, MECOSTETHUS.

Our three species of Sedge-locusts, referred variously at times

to Arcyptera, Stetheophyma, and Mecostethus, resemble each other

closely and have by some been thought to represent but one.

There can be no question, however, on the part of those who have

studied examples of all three that Scudder discriminated them
with perfect accuracy, and that they are entirely distinct.

These Locusts are above the medium size, and present an

unusually smooth, shining surface correlated with their life in

moist places.

The vertex is prominent, a little descending. The mid-carina

of the pronotum is well developed, narrow and sharp; the

lateral carinae much less distinct. The prosternum projects

into a low, pyramidal tubercle. The tegmina are long, and

rather wide apically, with prominent intercalary vein and venules,

toothed or roughened in the male. The subgenital plate of the

male is conical and acutely tipped; and the valves of the ovipos-

itor of the female are much exposed.

Striped Sedge-locust.

Mecostethus lineatus (Scudder).

Plate 11, fig. 9; Piate 20, fig. 21-23.

Arcyptera lineala Scudder, Boston Journ. Nat. Hist., vol. 7, p. 462 (1862).

Stetheophyma lineata Fernald, Orth. N. E., p. 38 (1888).
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Mecostetluui linealiis Mouse, Psyche, vol. 7, p. 443 (189G).

—

\Vam)k\, Bull.

Geol. Nat. Hi.st. Surv. Ct., no. 16, p. 85 (1911).

Vertex with lateral margins decidedly elevated and iiiid-caritia

distinct. Lateral foveolae of male short, triangular, of female

shallow and nearly obsolete. Pronotum with hind margin

decidedly angulate or convex, the lateral carinac low and dull

and cut by two sulci. Surface of pronotum punctate Sub-

genital plate of male elongate-conical, two and one-half times as

long as deep, its ventral outline concave. Ovipositor valves

rather slender and smooth, tips not extremely sharp.

Color: male, dark brown above, the sides of the head and

body, especially in front, varying from yellowish green to greenish

yellow; beneath, bright yellow. Basal half or two-tiiirds of hind

femora cherry red beneath; this is succeeded by bands of fuscous

or dark brown and yellow, with the knees black. Hind tibiae

for the most part straw yellow, black at tip and base, and usually

more or less ringed or clouded with fuscous near base. Tcgmina
dark brown, sometimes purplish brown, a conspicuous white

streak on basal half of costal area, fading out distally. This is

sometimes continued forward as a narrow line along the lateral

carinae, broadening on head as a pale area behind eye. Female

usually much darker than the male, sometimes with much
Indian red, claret brown, or even maroon on the sides of the head

and body. An irregular pale area sometimes extends from the

prozone downward and forward on the cheeks. The tegmina are

nearly transparent except at the base, the veins and venules dark

brown; wings transparent, yellowish on hinder half, faintly

washed with brown on apex and at distal third of costal margin.
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ably occurring locally throughout New England. It is most
common, often abundant, in wet, sedgy meadows along brooks

and rivers, and in swamps and bogs where water stands upon the

ground for days at a time. This open habitat is its preferred

and characteristic environment whether at sea-level or above

timber-Hne on the sedgy plateau of Mt. Katahdin, Me.; but, as

should be expected, it also occurs in swamps among low trees

and bushes, which are simply open areas on which the forest is

encroaching.

It is a shy and alert species, the males being especially active

and wide-awake, often starting up at a distance of several yards.

They take wing suddenly and rise rapidly into a swift, powerful,

and sustained flight which is often prolonged for one or two
hundred feet in a straight, slightly ascending, then gradually

descending course. The females are more sluggish, much more
reluctant to rise, and hardly one is observed to a score or two of

males. Sometimes, alarmed by the footsteps of an intruder,

they climb up on the grass stems and may be seen previous to

their taking flight.

This Locust has been taken from extreme northern and

eastern Maine to southern Connecticut, and at various altitudes

up to 4700 feet on Mt. Katahdin. Outside of New England it

has been recorded from New Jersey, Indiana, Illinois, Minnesota,

and eastern Nebraska.

Adults may be looked for from the middle of July during the

rest,of the season, captures having been made from July 21 to

October 6.

Northern Sedge-locust.

Mecostethus gracilis (Scudder). '

Plate 20, fig. 24.

Arcyptera gracilis Scudder, Boston Jonrn. Nat. Hist., vol. 7, p. 463 (1862).

Mecostethus gracilis Morse, Psyche, vol. 7, p. 444 (1896).

Vertex with lateral margins less elevated than in M. lineatus;

lateral foveolae nearly obsolete in both sexes. Pronotum with

hind margin but little produced. Subgenital plate of male less

prolonged than in M. lineatus, about twice as long as deep.

Ovipositor with base of valves broader, much like M. platypterus,
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but the outer edges of the upper valves even more prominently

toothed.

Measurements.

Total Tegniina Tegmina, avcraRC Hind femora Antenna
Length Width

Male . . . 22.5-2S 16.5-21 21.5 5.5 12 -14 9 -10

Female 24 -31.6 17 -23.5 23 5 14..'3-16 S.5-9.5 mm.

This is a duller-colored insect than its striped relative, the

prevailing hue being a dead-leaf brown, somewhat yellowish, dis-

tinctly paler above and darker on the sides. The brilliant red

of the under side of the hind thighs extends fully three-fourths of

their length, covering that part which is clouded or ringed

with fuscous in M. lineatus.

It may be readily distinguished from M. lineatus, which it

most resembles in the form of the pronotum, by the characters

stated and by the more compressed form of the body, especially

of the head and prozone, the smaller size, and the broader

tegmina, which have the internal (dorsal) border noticeably

expanded.

This is a not uncommon Locust in the northern States, even

plentiful locally, but rather shy, taking readily to wing and flying

two or three rods. Its flight is straight and it drops rather

suddenly into the grass. On the summit of Mt. Greylock, Mass.,

where most of my specimens were secured, it was somewhat
difficult to distinguish from Camnula pellucida when on the wing.

Both sexes fly well but the male is the more active, and seems

three or four times as plentiful. It lives in wet, sedgy meadows
and bushy swamps and on the tops of mountains even above

timber-line. On Mt. Greylock it was formerly common in the

low bushes and grass at the extreme summit; on Mt. Washington,

N. H., in the extensive sedgy area called the "Cow-pasture" or

"Semidea plateau." At Whitneyville, Me., Alstead, N. H., and

Woodstock, Vt., I have taken it in company with M. lineatus.

It is known also from Orono, Jackman (F. P. Briggs), Norway,
and Great Cranberry Id. (Hebard), Me.; Jefferson, N. H.;

Montgomery and Newport, Vt. Adults have been taken from

July 12 to September 6.

Its stridulation is the loudest produced by any of our Acridinae

and can be heard for two or three rods. A description and nota-
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tion of its 'song' will be found in Scudder's "Distribution of

Insects in New Hampshire" and also in the 23d Report of the

Entomological Society of Ontario (1893, p. 76).

Broad-winged Sedge-locust.

Mecostethus platypterus (Scudder).

Plate 20, fig. 2.5-27.

Arcyptera platyptera Scudder, Boston Journ. Nat. Hist., vol. 7, p. 463

(1862).

Mecostethus platypterus Morse, Psyche, vol. 7, p. 44.5 (1896).

—

Walden,
Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 85 (1911).

Vertex broad, blunt, full, with margins little elevated and
mid-carina more prominent. Lateral foveolae absent or showing

but as faint traces. Pronotum with hind margin little extended,

prozone equal to metazone, lateral carinae parallel or very

nearly so, continuous, faintly cut only by principal sulcus.

Surface of disk of pronotum with minute longitudinal ridges.

Prosternum less protuberant than in either of its congeners.

Subgenital plate of male short, conical, about one and a half

times its depth. Valves of ovipositor with the base stouter,

the outer edges of the upper pair a little more prominently

toothed and with somewhat sharper tips than in M. lineatus.

Total

Male 26.8-29

Female 34-40

The brownish of the coloration is of a somewhat darker tint

(bister) on the sides of the pronotum and head, and deepens

into fuscous below the lateral carinae of the pronotum and

behind the eyes. The hind tibiae are not annulate and their

spines are slenderer and dusky only at the tip or scarcely at all.

The red of the hind femora is less intense and often replaced

by yellowish. As in M. gracilis, the dorsal field of the tegmina

is distinctly paler than the lateral field and meets it at a more
distinct angle.

The parallel lateral carinae of the pronotum, the large head,

wide vertex, and long antennae readily separate this species

from M. gracilis, which otherwise it most resembles superficially.

Measurements.
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This is one of the rare Locusts of our fauna. I have seen only

about a score of specimens and of tho.^o the majority were taken

from one spot in a sedgy swamp in Tliomp.son, C't., on the 4th

and 25th of August. A. L. Babcock of Sherborn, Mass., who
gathered a general collection of insects in the latter half of the

last century, captured three specimens in that vicinity in his

early collecting. "These are the only localities known to me
though it will probably be found to occur over a wide area. At

Thompson it is found in company with lincatus and is impossible

to distinguish when flying, though its flight is somewhat less

sustained and it is decidedly more difficult to flush. It is a less

shy and active species than Uneatus, and the female, while per-

fectly able to fly, is very sluggish,—the single one taken person-

alh'' was secured while endeavoring to start specimens up out

of the long sedge of a swamp, and being seen perched upon the

grass was at once swept into the net." I can add nothing to these

notes, written several years ago. It still remains a rarity, to be

secured only by good fortune or the most persistent search.

ExtraHmital records are from Illinois, Iowa, and Minnesota,

from the last in dense tamarack swamps.

THE BAND-WINGED LOCUSTS—OEDIPODINAE.

In the Band-winged Locusts the vertex of the head slopes

downward anteriorly, and is rounded at its junction with the face,

which is relatively vertical, contrasting in these particulars with

the Acridinae. The eyes are small, the antennae filiform, and

the prosternum unspined. The pronotum is often constricted

at or in front of the principal sulcus, usually rugose or tuber-

eulate, with strongly pronounced, often crest-like median carina,

cut by one or two incisions in front of the middle, rarely entire;

the lateral carinae are poorly developed, usually discontinuous.

The metazone is longer and broader than the prozone, its hind

margin produced, angulate. The tegniina and wings are always

fully developed, large; the wings usually present a bright-

colored disk bounded by a dark transverse band and a trans-

parent, maculate, or dusky tip. The tegmina are usually densely

reticulate except toward the tip, with a well-developed inter-

calary vein which is usually roughened for stridulating, at least

in the male.
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The systematic characters used in the classification of this

subfamily are drawn chiefly from the modeling of the head and

pronotum and from the venation of the wings. The terminal

segments of the abdomen, so important in the Melanopli, are

valueless in this group for purposes of classification.

These Locusts are among the most alert, active, and attractive

members of the order. For the most part they live among and

enhven the relatively waste places of the earth, inhabiting not

only the barren fields and pastures but also patches of bare soil

in all spots scantily clad with vegetation—whether fields, road-

sides, or vacant lots,—even the outcropping ledges of rocky hiUs

and the shifting sands of the seashore and inland dunes.

To this group belong all of the New England Locusts having

brightly colored wings, a fact which, taken in connection with

their medium or large size, causes them to be relatively con-

spicuous objects in flight. Not all of our species are thus deco-

rated, but by far the larger number—twelve out of fifteen—the

remaining three having the wings either pellucid or faintly

clouded. It is worthy of notice in this connection that the latter

greatly outnumber in point of individuals their more conspicuous

relatives and that they frequent fields with an abundance of

grass rather than places where the herbage is sparse, and seem-

ingly more attractive to many of the others. They are also

much less shy and active than the bright-winged species, which

are the wariest of all our Locusts.

The wing color may be mainly black, yellow, or red, yellow

tints predominating. It is in no sense protective and has no

relation to the environment, but is probably of value in the

mating of the sexes as a guiding or recognition color signal. It

may vary in the same species without regard to sex. It varies

much with age, newly matured examples being relatively pale.

In some species {e.g., the Sand Locust) different individuals show

all shades of color from dull white through yellow and orange

to vermilion; a variety of coloring may be found in the same

locality or red examples may be lacking. In the Coral-winged

Locust, whose wings are normally red, yellow-winged examples

rarely occur. The same species sometimes varies in wing color

geographically, in certain parts of its range the majority of

examples being red-winged, in others yellow or orange.
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The Oedipodinae are notable not only for their gaudily colored

wings, but quite as much for the rattling noise which the males of

many species produce in flight. The female also, in some cases,

makes it in less degree. Sounds are produced not only while

flying, but also when at rest, as in the Acridinae, by rubbing the

hind thighs against the wing-covers, the intercalary vein of which

is in most cases toothed or roughened.

Key to the Species of New England Oedipodinae.

(See Plate 21.)

A. Wings black with a pale border

Carolina Locust, Dissosteira Carolina, p. 465.

AA. Wings not black.

B. Disk of wings nearly or quite transparent, not bounded by a distinct

blackish band.

C. Prozone roof-shaped, the lateral carinae absent, the front margin

angulate. Hind femora without dusky bands on outer face.

Intercalary vein of tegmina sinuous, approximated distally to

radial vein. Discoidal area of tegmina much narrower than distal

end of ulnar area. Wings usually faintly clouded with dusky in

front of middle of hind margin.

Green-striped Locust, Chortophaga viridifasciata, p. 455.

CO. Prozone with disk relatively flat, the lateral carinae conspicuous.

Discoidal area of tegmina as wide as widest part of ulnar area.

D. Median carina of pronotum high; disk of prozone nearly as wide

and long as metazone. Intercalary vein of tegmina straight,

nearer ulnar than radial vein for its entire length. Wings faintly

clouded with dusky at tip, the disk faintly yellowish.

Dusky Locust, Enco'ptolophvs sordidus, p. 458.

DD. Median carina of pronotum low; disk of metazone much wider

and longer than prozone. Intercalary vein of tegmina sin-

uous, approximated to radial vein distally. Wings with dusky
venules but transparent except for very faint tinge of dusky
at tip Clear-winged Locust, Camnula pellucida, p. 4G0.

BB. Disk of wings opaque, colored (white, yellow, orange, red), plainly

bounded by a black band.

E. Median carina of pronotum entire, not incised. i Scutellum of vertex

with a distinct, usuallj' deep, transverse curved impression. Dark
brown species with very slender antennae, densely reticulate teg-

mina, and deep-yellow wings.

1 The great majority of specimens fall readily into one or the other of these

series. Rarely examples of the Sand Locust and the Marljled Locust present

a profile which will leave the novice in doubt.
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F. Median carina of pronotum high, arched, compressed, crest-like.

Hind margin of pronotum acute-angled. Facial costa with

sides parallel. Dusky band of wing widened near front margin,

extending one-fourth to one-third the distance to the base of

wing. . .Autumn Yellow-winged Locust, Arphia xanthoptera, p. 451.

FF. Median carina of pronotum relatively low, not cristate. Hind

margin of pronotum right-angled in male, a little obtuse in

female. Facial costa with sides converging at meeting with

vertex. Dusky wing-band near front margin extending two-

thirds the distance to base.

Spring Yellow-winged Locust, Arphia sulphurea, p. 453.

EE. Carina of pronotum cut once, by principal sulcus. See also EEE.i

G. Robust species with antennae not or but little exceeding head and

pronotum. Dusky wing-band anteriorly extending nearly to

base of wing. Hind tibiae dull yellow.

H. Prozone distinctly shorter than metazone. Wings usually red.

Vertex prominent in side view. Hind process of pronotum

acute or right-angled. Antennae short, only about equal to

head and pronotum.

Coral-winged Locust, Pardalophora apiculata, p. 462.

HH. Prozone and metazone of equal length ; the lateral carinae not

cut by principal sulcus. Vertex smoothly convex in side

view. Hind margin of pronotum obtuse-angled. Wings

usually yellow, sometimes orange or red. Antennae longer.

Wrinkled Locust, Hippiscus rugosus, p. 464.

GG. Slenderer species, the body more or less compressed. Antennae

much longer than head and pronotum (usually two or three

times). Dusky wing-band anteriorly but little prolonged

toward base of wing. Hind tibiae red, or annulate with fus-

cous, red, and pale.

I. Hind tibiae ringed with fuscous and red, with pale band near base.

J. Larger, the 9 over 30 mm., c? over 26 mm. Median carina

of pronotum equally developed throughout, rather high,

reaching level of top of head. Vertex projecting the width

of an eye. Front margin of pronotum distinctly angulate

and body compressed.

BoU's Waste-land Locust, Spharagemon bolli, p. 469.

JJ. Smaller, the 9 less than 30 mm., the c? less than 25 mm.
Carina of pronotum low, depressed below level of top of

head. Eyes prominent. Vertex short, less projecting.

Marbled Locust, Scirtetica marmorata, p. 472.

II. Hind tibiae without dusky annulations. Median carina of

prozone unequally developed, the hind part of disk of prozone

elevated, rising broadly on the carina.

K. Carina high, arched on both prozone and metazone; the cleft

> See footnote on previous page.



MORSE: ORTIIOPTERA OF NEW ENGLAND. 451

oblique and closed, the front lolje often ovcrlHi)pinK the

rear. Hind luargin acutc-ann't'd, its sides concave. Hind
tibiae red, sometimes paler at ba.se.

Scudder's Waste-land Locust,

iipharagemon collarc sciiddcri, p. 467.

KK. Carina rather low, usually sinuate on prozone in side view;

the cleft nearly or quite vertical, ojK'n. Hind margin
about ri^lit-anKled, its sides straight. Hind tibiae dis-

tinctly pak'-rinKcd next base.

Ledp;e Locust, Sphnragemon saxatile, p. 470,

EEE. Carina of pronotum with two distinct notches, the anterior often

less marked than the posterior.

L. Transverse dusky band of wings broad throughout, at least as

broad as the width of a tegmen, continuous. Anterior notch of

pronotum often shallow. Tegmen narrow, many of the cellules

in the hinder part of distal half two to four times as long as wide.

Pronotum much constricted. Hind tibiae annulate with fuscous

and yellowi.sh white Sand Locust, Psinidia fcncstralis, p. 474.

LL. Transverse dusky wing-band narrow, usually discontinuous just

behind the anterior submarginal widening. Carina of pronotum
very low, the notches almost equally distinct.

^L Hind tibiae entirely pale. Radial veins of wings not enlarged.

General color pale brown or bufT, and white. Sides of prono-

tum usually distinctly angulate at meeting of lower and hind

margins. A seashore, sand-dwelling species.

Seaside Locust, Trimerotropis marilima, p. 476.

M^L Hind tibiae dusky at tip and usually also at two-fifths of

the distance from base to tip, elsewhere yellowish white.

Radial area of wing expanded posteriorly and two or three

radial veins distinctly enlarged. General color dark gray or

black. A boreal, chiefly ledge-dwelling species.

Broad-winged Locust, Circotettix verruculalus, p. 478.

Autumn Yellow-wixged Locust.

Arphia xanthoptera (Burmeister).

Plate 10, fig. 2; Plate 21, figs. 1, 2.

Oedipoda xanthoptera Burmeister, Handb. d. Ent., vol. 2, p. 643 (1838).

—

ScuDDER, Boston Journ. Nat. Hist., vol. 7, p. 469 (1862).

—

Smith,

Rept. Ct. Bd. Agric. for 1872, p. 372 (1873).

Locusta sulphurea Harri.s, Treatise, 3d ed., p. 177, in part (1862).

Arphia xanthoptera Ferxald, Orth. N. E., p. 39 (1888).

—

Morse, Psyche,

vol. 7, p. 50 (1897).—Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 90 (1911).

Body rather strongly compressed. Antennae very slender,

about equal to the pronotum in the female ; in the male longer,
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brown, darkened toward the end, which is very slightly enlarged.

Scutellum of the vertex blunt anteriorly, nearly as broad as long,

the lateral carinae often continued backward and more convergent

on the occiput than in A. sulphurea. Facial costa broad through-

out, scarcely narrowed at union with vertex. Pronotum with the

carina high, arched, equalHng one-third to one-half the depth of

the lateral lobes, the disk somewhat tectiform; front and hind

margins strongly produced, with sides excavate and the hind

margin acute-angled.

General color blackish brown ( cT ) or tawny brown ( 9 ) above,

sometimes much paler or yellowish brown on the cheeks and outer

face of hind femora; beneath black. Tegmina often mottled with

black or dusky. Wings with the basal half or more bright yellow,

bounded distally by a broad black band about as wide as the

wing-cover, which sends off a broad shoot near the front margin

one-fifth to one-half the distance to the base of the wing; apex

transparent, clouded with fuscous. Hind femora annulate with

pale near the knees, which are black, and spotted or banded with

pale on the inner side of base at the half. Hind tibiae dusky,

paler beneath on the distal half, and annulate with pale at the

basal fifth.

In the central States a variable proportion of the specimens

captured have the disk of the wings a deep orange, but this

coloration apparently does not occur in New England.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 30-34 21-25 22.5-27 14.6-17.3 10-11

Female 34.5-40 28-32 26.5-30 17 -18.5 9-11.5 mm.

In sunny September days, when the tufted bunch-grass (An-

dropogon) unsheathes its feathery plumes and its stems begin to

take on the deep Indian-red hue of maturity, when amethyst

patches of the "fly-away" or purple wood-grass {Eragrostis

pectinacea) enrich the fading fields, the Autumn Yellow-winged

Locust adds its quota of color and sound to the pageant of autumn.

With large and brightly colored wings and rattling flight it seldom

fails to attract the attention and interest of the September stroller

in sandy fields, where it enlivens the landscape even in this golden

time of the year. On warm days, where it is numerous and active.
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there is heard an ahnost continuous succession of purring flights

as the handsome creatures seek out and pay court to their waiting

mates. Not only while flying do they produce sounds, but I

have seen and heard them stridulate while at rest by rasping the

hind thighs against the tegmina (for details see Journ. N. Y. Ent.

Soc, vol. 4, p. 16-20, 1896).

Tliis is a shy species and flies readily and strongly, often to a dis-

tance of several rods, and its rattling crepitation is of greater

volume than that of its spring-time congener, A. sulphurea. It is

equally common, perhaps even more numerous locally, than the

latter and frequents the same situations: old fields and bushy
pastures on sandy soil. In the one it is often associated with the

Collared or Scudder's Locust, in the other with Boll's Locust.

Adults have been taken from the last of July till November, in

the Austral and warmer parts of the Transition zones of New
England: in middle New Hampshire (Scudder); Andover, Bel-

mont (Maynard), Dedham, Wellesley and \'icinity, and Nan-
tucket, Mass.; Wickford, R. I.; Thompson, South Kent, New
Haven, Greenwich, and Stamford, Ct.

Spring Yellow-wixged Locust.

Arphia sulphurea (Fabricius).

Plate 21, fig. 3.

Gryllus sulphureus Fabricius, Species lasectorum, vol. 1, p. 369 (1781).

Locusta sulphurea Harris, Treatise, 3d ed., p. 177, in part (1862).

Oedipoda sulphurea Sccdder, Boston Journ. Xat. BQst., vol. 7, p. 470 (1862).—Smith, Proc. Portland Soc. Xat. Hist., vol. 1, p. 151 (1868); Rept.

Ct. Bd. Agric. for 1872, p. 372 (1873).

Arphia sulphurea Ferxald, Orth. X. E., p. 39 (1888).

—

Morse, Psyche, vol.

7, p. 51 (1897).—Walden-, Bull. Geol. Xat. Hist. Surv. Ct., no. 16, p. 89

(1911).

Body only moderately compressed. Antennae slender, slightly

and verj' gradually broadened on apical third. Facial costa

strongly narrowed above at junction with vertex. Scutellum of

vertex pointed anteriorly. Pronotum with the carina low,

horizontal in the middle, one-fourth to one-third as high as depth
of lateral lobes; anterior margin a little produced, arcuate; hind

margin rectangular or a little obtuse.

General color j-ellowish to blackish brown, less often tawny

17
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above; brown beneath. Tegmina usually more or less sprinkled

with fuscous dots, sometimes noticeably pale along dorsal margin.

Disk of wings deep yellow, bounded by a blackish cross-band

which is sometimes as wide as, but usually narrower than a teg-

men, and which sends off a subfrontal shoot two-thirds the dis-

tance to the base; apex transparent, more or less clouded. Hind

femora nearlj^ uniform brown, faintly fasciate externally, strongly

fasciate internally. Hind tibiae dusky brown, blackish, or green-

ish black, annulate with pale near base, and in female pale on

distal third.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 23-26.5 17-19 17.5-20 11 -12.5 6-7.5

Female 28-30 26-28 20.5-23 13 .5-15.2 6-3.5 mm.

The two species of Arphia inhabiting New England were

apparently confused by Harris, and sometimes are today by
others, but due attention paid to the characters stated in the Key
should enable anyone to distinguish between them readily.

The great majority of Orthoptera hatch from the egg in spring

or early summer, feed upon the tender vegetation everywhere

available at that time, grow rapidly, molt several times, attain

maturity, lay their eggs and perish, running the whole gamut of

their active existence in a single summer season. To this rule

there are among the Band-winged Locusts three conspicuous

exceptions: the Spring Yellow-winged Locust, the Coral-winged

Locust, and the Green-striped Locust. These three hatch in

midsummer from eggs laid the same season, become about half-

grown by the time cold weather sets in, hibernate as nymphs
among the vegetable debris of the fields, and mature in the spring,

—in late April or early May.
The Spring Yellow-wing is very common and widely distrib-

uted, occurring nearly everywhere in dry pastures in spring and

early summer, its rattling stridulation being one of the constant

features of a ramble in such places at that season. Its flight,

particularly that of the male, is less extended than that of

A. xanthoptera, being often limited to a few feet, but sometimes

continued for three or four rods; its course is frequently circling,

with an abrupt curve and a sudden drop into the grass and bushes

at the end. "The male, when disturbed, moves in short, jerky
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flights, sounding its cymbals \vliili' in the air, at every turn"

(Blatchley). A(hilts begin to api)c:ir early in May, are connnon

in June and July, and are occasionally seen as late as early Sep-

tember. It is probably found throughout New England, at least

in all but the extreme boreal parts, having been taken at Norway
and Doering, Me.; Berlin Falls and Hanover, N. H.; Brattle-

boro, Vt.; Wellesley, Winchendon, Woods Hole, and Martha's

Vineyard, Mass.; and in all quarters of Connecticut.

Green-striped Locust.

Chortophaga viridifasciata (DeGeer).

Plate 12, figs. 3, 4; Plate 21, figs. 4, 5.

Acrydiuvi viridijasciatuvi DeGeer, Mdm. des Ins., vol. 3, p. 498, pi. 42, fig,

6 (1773).

Locusta (Tragocephala) viridifasciata H.\rri.s, Treatise, 3d ed., p. 181 (1862).

Locusta (Tragocephala) infuscata Harris, ibid., p. 182.

Locusta (Tragocephala) radiata Harris, ibid., p. 183.

Tragocephala infuscata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 461

(1862).

Tragocephala viridifasciata Scudder, ibid.—Smith, Proc. Portland Soc. Nat.

Hist., vol. 1, p. 148 (1868); Rept. Ct. Bd. Agric. for 1872, p. 374 (1873).

Chortophaga viridifasciata Fernald, Orth. N. E., p. 40 (1888).

—

Morse,
Psyche, vol. 7, p. 65 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct.,

no. 16, p. 90 (1911).

Body compressed. Head narrow; face strongly retreating,

subangulate at vertex. Scutellum of vertex narrow, shallow,

without carinae.

Pronotum rather smooth, shghtly rugose on prozone which is

tectiform; metazone flat above; lateral carinae indistinct except

near principal sulcus; median carina sharp, continuous, evenly

compressed, incised but not notched by principal sulcus well in

front of center. Front margin angulate, hind margin produced,

acute-angulate, the apex well rounded.

Tegmina rather narrow, the intercalary vein sinuous, near ulnar

at base, approaching radial distally. Wings rather narrow,

transparent, faintly clouded with yellowish at base and with

dusky on apical half, sometimes more deeply clouded with fuscous

in front of middle of posterior margin, and frequently heavily

infuscated along the veins and with an elongate fuscous spot on

the third quarter of the costal margin, especially in the male.
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Color: the female is usually grass-green above and on the sides

of the head, pronotum, hind femora, and costal half of tegmina

;

the posterior (dorsal) half of the tegmina brown or gray. Some,

however, are wholly brown of various shades ranging from pale

yellowish almost to vandyke. The male is usually brown, but

occasionally presents the green coloration of the female. Brown
individuals taken early in the season are grayer in tone than those

taken later, the brown deepening and becoming more yellowish

with age. Rarely, the green is wholly or largely replaced on the

head, pronotum, and hind femora by pink or reddish purple. The
hind tibiae differ much in color, being variously tinted with

brown, blue, pink, or purple, without regard to sex, often with a

pale ring below the knees.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 21.5-26 17-20 16.8-20 10.5-12.5 6-8

Female 26 -33 22-32 18 .6-25 13 -15 .5 6-8 mm.

Owing to its retreating face, this Locust is not infrequently

mistaken for an Acridine (TryxaKne) by the inexperienced, a fact

not to be wondered at when it is considered that for a long time it

was assigned to that subfamily by systematists, and especially

when this character is considered in conjunction with its colora-

tion, dichromatism, and preference for a relatively moist and

verdurous environment.

It is our only species of the subfamily that is markedly dichro-

matic, presenting two distinct types of coloration: one entirely

brown, the other largely green but with a small amount of brown

on the tegmina. These two forms have been distinguished by

the names virginiana for the green and infuscata for the brown,

appUed to them by Fabricius and Harris respectively, but they

have no systematic significance and may be ignored. Specimens

are occasionally found which can scarcely be referred properly

to either form, the color being a mixture.

This dichromatism is largely characteristic of sex, most of the

females being green, most of the males brown. Thus of three

hundred specimens collected by the writer only 18 per cent of

females were brown, of males 10 per cent were green. These
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proportions are doubtless greater than exist in the field, since

the collector naturally retains more of the rarer form. The
proportion appears to vary geographically, since in some districts

green males are almost unknown.

This, the most abundant of our springtime Locusts, is rather

generally distributed but is found most plentifully in old, grassy

mowing-fields and pastures, in l)Oth the drier and the moister

portions, and though not partial to actually wet soils, seems to be

equally at home in either.

It takes wing readily, but its flight is short, seldom over a rod

or two in length. The niale often flies in a circling course, and

frequently stridulates, producing a fine, sharp crepitation; the

female flies farther and in a more direct hne.

The season during which adults may be found is the longest for

any New England species of the group. They begin to appear in

April, usually in the third week in the vicinity of Boston, are

abundant in May and June, common in July, scarce in August,

and occur rarely in September, October, and November. Owing
to this fact, the species has been reported as double-brooded, but

this is quite improbable in New England. Three females, taken

in Massachusetts on November 8 and 17, had wings in unworn
condition and had probably gained them that season through

accelerated development.

The young may be readily found in the latter part of August

and during the remainder of the season in the haunts of the adult.

On mild sunny days in winter when the ground is bare they may be

met with along the edges of woodlands on southward-facing slopes

and in sheltered nooks. Here, in company with the young of the

Coral-winged and Spring Yellow-winged Locusts they may be

found hopping actively about on the approach of the stroller, pat-

tering like hailstones on the dry leaves under foot. I have found

them thus in midwinter within a yard of a long drift of unmelted

snow.

This Locust doubtless inhabits the whole of New England. It

has been recorded from every State and some of the off-shore

islands. It is also widely distributed over the continent as a

whole.
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Clouded Locust; Dusky Locust; Dingy Locust.

Encoptolophus sordidus (Burmeister).

Fig. 83; Plate 21, fig. 6.

Oedipoda sordida Burmeister, Handb. d. Ent., vol. 2, p. 643 (1838).

—

ScuDDER, Boston Journ. Nat. Hist., vol. 7, p. 473 (1862).

—

Smith, Proc.

Portland Soc. Nat. Hist., vol. 1, p. 151 (1868); Rept. Ct. Bd. Agric. for

1872, p. 373 (1873).

Locusta nebulosa Harris, Treatise, 3d ed., p. 181 (1862).

Encoptolophus sordidus Fernald, Orth. N. E., p. 41 (1888).

—

Morse,

Psyche, vol. 7, p. 66 (1897).—Walden, BuU. Geol. Nat. Hist. Surv.

Ct., no. 16, p. 92 (1911).

Body compressed. Head large, round, and full; scutellum of

vertex broad, triangular; facial costa narrowed at vertex, sulcate

throughout in male, above ocellus in female. Pronotum with

disk rather flat, mid-carina sharp but not very high, cut by princi-

pal sulcus but little in front of middle; lateral carinae continuous;

front margin convex, hind margin obtuse-angulate, apex rounded;

lateral lobes but little deeper than wide, the lower margin strongly

sinuous. Tegmina short, but little exceeding the hind knees,

about one and one-third times as long as the hind femora ; inter-

calary vein straight, nearer ulnar than radial throughout its

course.

Color: dull brown or gray, heavily marked with blackish, often

with a pallid X-mark on the pronotum. Tegmina strongly fasci-

ate with fuscous. A velvety black triangular spot on upper side of

hind femora on the second of a series of four transverse bands, the

two basal of which are united more or less completely on the inner

and under side. Hind tibiae dark brown or blackish, often more

or less bluish, with strong black spines and a pale annulus below

the knees. Wings transparent, clouded with yellowish at base

and dusky on apical half, deepening toward tip.

Male.

.

Female

Total

21-28.5

28-32.5

Measurements.

Body

19-21.5

24-35

Tegmina

16 -19.5

20.5-34

Hind femora

11-12

14-15.5

Antenna

8-9

8-9 mm.

This Locust is readily recognized from its superficial appear-

ance, no other of our species resembUng it in coloration or pattern.

The variety of colors which it wears is very limited, the ground



MORSE: ORTHOFFERA OF NEW ENGLAND. 459

tint being either a dull rusty, yellowish, or smoky brown, with

markings of fuscous or black. In life a grayer tone prevails than

is shown by cabinet specimens.

Unobtrusive as a clod of the earth itself, there is nothing spec-

tacular about either the person or career of the Dusky, or Dingy

Locust. Tinted like the

soil, a lump of animated

dust, this plebeian creature

spends its humble life liter-

ally next to the ground in

weedv fields, borders of ^ „„ ^ , ," Fig. 83.—Dusky Locust, Eneoplolophus tordxdxu.

tilled lands, and waste Male. (After LuKger.)

spots not too densely

clothed with vegetation. Here it disports itself in numbers in

late summer and autumn, an unnoticed element in the hordes of

Grasshoppers that characterize the season.

Dull-colored as it is, however, it is not unattractive in its modest

dress of brown or gray marked with velvety black, a garb which

renders it nearly invisible to the keen-eyed quail and meadowlark,

ever on the alert for juicy morsels, and even to the fox himself, who
does not disdain Grasshoppers in the absence of larger game.

And it is often abundant in its haunts simply by reason of its

obscurity.

In the warmth of mid-day it is active, flying freely though not

far, rarely more than a rod or two, and the dull rattling and buzz-

ing of its wings and those of its comrades form an almost incessant

accompaniment to the footsteps of the stroller in the fields on

sunny days.

Years ago I recorded (Journ. N. Y. Ent. Soc, vol. 4, p. 19, 1896)

two modes of stridulation practiced by it while on the ground, in

which the hind femora were the chief instruments employed;

but the noise produced at this time is so very faint as to be

scarcely noticeable unless the performer is directly under one's

eye and ear.

Blatchley speaks of its note in flight as "a harsh droning or

buzzing sound, somewhat resembling that of a bumblebee, but

louder. It is begun after the insect has risen three or four feet

above the ground, and is continued until it begins to descend,

being kept up continuously while it is flying horizontally. The



460 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

females usually leap for the first two or three times they are

disturbed, but if flushed a number of times they use the wings in

endeavoring to escape."

It is one of the late-maturing species, first appearing in the

winged state in late July or about the first of August and flying

until the frosts and snow of November put an end to its existence.

While it inhabits all of the New England States, it is probably

absent from their more boreal portions and becomes really

abundant only in the warmer districts. It is known from Orono,

Norway, Fryeburg, and Deering, Me.; Jackson, Hanover, and

Kingston, N. H.; Brattleboro, Vt.; and many localities in Con-

necticut and Massachusetts, including Edgartown on Martha's

Vineyard.

Clear-winged Locust.

Camnula pellucida (Scudder).

Fig. 84; Plate 21, figs. 7, 8.

Oedipoda pellucida Scudder, Boston Journ. Nat. Hist., vol. 7, p. 472 (1862).

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868) ; Rept. Ct.

Bd. Agric. for 1872, p. 373 (1873).—Scudder, in Hitchcock's Geol. N. H.,

vol. 1, p. 378 (1874).

Camnula pellucida Fernald, Orth. N. E., p. 41 (1888).

—

Morse, Psyche,

vol. 7, p. 80 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 92 (1911).

Body small for an Oedipodine, a little compressed. Head of

moderate size, face somewhat retreating, facial costa rather

prominent above, scutellum of vertex moderately deep. Disk of

pronotum truncate anteriorly, obtuse-angled behind, flat, the

lateral carinae continuous, nearly straight, the sulci shallow.

Median carina low, keel-like, slightly arched on prozone, hori-

zontal on metazone.

Color: in general, pale buffy white or dead-grass color, varied

with dark brown or fuscous above and on sides. Wings trans-

parent with smoky veins.

Head pale, darker above, a triangular fuscous spot behind eye

and a band running forward from lateral ocelli to facial costa.

Pronotum brown above, sometimes paler on disk along lateral

carinae, the prozone chiefly black from lateral carinae nearly to

lower margin; sides of metazone pale. A collared form has been

noted in Minnesota.
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Tegmina conspicuously pale along dorso-lateral jangle, the

dorsal field dark brown or fuscous, the lateral field with numerous

irregular brownish fuscous blotches whicii vary nuich in pattern

and intensity. Hind femora obliquely fasciate with fuscous; hind

tibiae dull buffy, often infuscated distally and more or less clouded

at basal third.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 20.5-24.5 17-21 15.5-18.5 9.5-12.3 7-9

Female 22-30 21-28 19 -23.5 11 -14.7 G-8.5 mm.

In the markings of the tegmina, form, and color (excepting the

wings) C. pellucida looks like a diminutive Pardalophora {Hip-

piscus), to which genus Camnula is closely related. It varies

Fig. 84.—Clear-winged Locust, Camnula pellucida, Male, (.\fter Lugger.)

much in size and tegminal markings but cannot be mistaken

except by downright carelessness for any other species inhab-

iting New England.

It is found practically throughout Maine, New Hampshire, and

Vermont, from the seashore to the summits of the highest moun-

tains, over the larger part of northern and western Massachusetts,

and occurs locally in northern Connecticut, possibly also in

northern Rhode Island. Some of the more southern points at

which it has been taken are Gloucester and Boxford, Mass.,

Thompson, Colebrook (Walden), and South Kent, Ct. Almost

or quite a boreal species in New England, for some reason not yet

determined, it extends on the Pacific Coast far into the Austral

zone, and I have taken it even at Yuma, Ariz., in an alfalfa field.

It is extremely common, even abundant locally, throughout the

northern part of New England, being undoubtedly the most

numerous in point of individuals of any of our Oedipodinae. It is

found most plentifully in dry grassy pastures and other untilled

lands, commonly on high grounds, where it begins to appear in
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the adult state about July 1st. Its flight is silent or slightly

rusthng, usually low, short, and direct, resembling that of a large

Melanoplus; when with the wind, however, it is occasionally

prolonged for several rods in a straight line.

Economically, this is one of the most important Locusts of

New England. Always plentiful in its haunts, it needs but a few

favorable droughty years to enable it to multiply to such numbers

as to make it a dangerous pest; and on several occasions it has

done great damage locally in Minnesota and California. The dry

hill-pastures of Vermont and New Hampshire are often overrun

with swarms of this species in late summer and the aggregate

damage must be large. Personally, I have never seen it so abun-

dant in New England as I once saw it on the summit of Mary's

Peak in the Coast Range of Oregon, where the gravelly soil formed

of decomposing rock debris actually swarmed with the myriads

crawling in all directions, mating and ovipositing by the million.

Somes describes the egg-pods in Minnesota as "short, stout,

considerably curved, and not firmly cemented, containing twenty

to thirty eggs each, and placed just below the surface of the soil or

in some cases even above the surface amid dead grass."

Coral-winged Locust.

Pardalophora apiculata (Harris).

Plate 10, fig. 6; Plate 21, figs. 9, 10.

Locusta apiculata Harris, in Hitchcock's Rept. Geol. Mass., 2d ed., p. 576,

(1835).

Locusta corallina Harris, Treatise, 3d ed., p. 176 (1862).

Oedipoda phoenicoptera Scudder, Boston Journ. Nat. Hist., vol 7, p. 468

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868);

Rept. Ct. Bd. Agric. for 1872, p. 371 (1873).

Hippiscus tuberculatus Fernald, Orth. N. E., p. 42 (1888).

—

Morse, Psyche,

vol. 7, p. 81 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 94 (1911).

Body of male a httle compressed. Vertex prominent, sub-

angulate with face, lateral carinae prominent, median carina of

scutellum obsolete anteriorly, supplementary carinae usually

absent. Antennae of male equal to head plus pronotum, of

female shorter, rather stout and a little flattened. Metazone

much longer than prozone, its hind margin rectangulate or a little
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acfute, disk tuberculate and granulate; prozone tuberculate but

not rugose, convex. Lateral lobes as long as deep.

Pale brown or yellowisli clay color, more or less infuscated

above. Pronotum often bearing a pale X-mark on disk. Teg-

mina with dorsal field usually pale, more or less infuscated at

base except on edge between it and lateral field. A pale streak on

basal half of costal vein, interrupted by a dusky spot behind the

marginal angulation; another on the intercalaiy vein, broadening

to cover a large part of the distal discoidal field where it is macu-

late with dark brown, leaving the ulnar area immaculate dark

brown or fuscous. Wing with disk bright coral-pink bordered by

a narrow dark-brown band which reaches from anal angle to

costal margin, usually discontinuous between anal and humeral

fields and sending off a subfrontal shoot which reaches to the

base; beyond this the wing is transparent with dusky veins and

smoky tip in the male. Hind femora usually obliquely fasciate

with dusky. Hind tibiae dull yellowish or pinkish, the spines

tipped with black.

Yellow-winged examples of this species have been taken but are

of very rare occurrence. Sometimes the head, pronotum, and

hind femora, even in the half-grown nymph, are largely green.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 32-38 25-28 24-30 14 -16 10..5-12

Female 39-43 36-44 30-32 18.5-20.5 11..5-13.5 mm.

Ramblers in the fields of June are often stirred by the sight of

flashing pink wings in rapid flight, which vanish suddenly, and the

less observant or reflective ask the identity of a "beautiful pink-

winged butterfly" which disappeared as mysteriously as it came.

This is it. Its gaily colored wings make it a conspicuous object in

flight, and it is very ready to take wing and goes to a considerable

distance. The female is much less active than the male and sel-

dom rises more than once, even when pursued. The flight of the

male is often accompanied by a rapid rattle, louder than but sim-

ilar to that of the Spring Yellow-winged Locust (Arphia sulphurea)

with which it is commonly found associated. Its haunts are

upland pastures, abandoned fields and unimproved lands, often

partly overgrown with weeds and bushes, where it is found from

the last week of April till mid-July, or even later.
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The young, which are sometimes noticed as early as the latter

part of August, are curious little, depressed, toad-like creatures of

a purplish-leaden color, and may be found, under suitable condi-

tions of weather, in the fall, winter, and early spring months in

locahties frequented by the adults.

The Coral-winged Locust probably occurs throughout New
England, having been taken on the summits of Mt. Katahdin and

Mt. Washington, on Nantucket Island, in southern Connecticut,

and many intermediate locahties; it is also widely distributed

beyond our borders.

Wrinkled Locust.

Hippiscus rugosus (Scudder).

Plate 21, fig. 11.

Oedipoda rugosa Scudder, Boston Jovtrn. Nat. Hist., vol. 7, p. 469 (1862).

—

Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868).

Hippiscus rugosus Fernald, Orth. N. E., p. 42 (1888).

—

Morse, Psyche,

vol. 7, p. 81 (1897).—Walden, Btdl. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 95 (1911).

Head full, rounded, occiput very convex; vertex short, strongly

declivent, smoothly rounded into face, its scutellum convex,

divided into four parts by low carinae running outward and back-

ward from middle of median carina. Prozone equal to metazone,

strongly rugose; disk of metazone coarsely tuberculate, the hind

process rectangulate or a little obtuse. Lateral lobes deeper than

long, the hind angle very broadly rounded. In size this species is

somewhat less than its congener, the Coral-wing.

Pale brown or clay color, the tegmina heavily and irregularly

spotted with fuscous. Hind tibiae clay yellow, sometimes

clouded near the middle with dusky. Disk of wings yellowish

white, yellow, pinkish, or vermilion, covering one-half to four-

sevenths of the wing, bounded by a narrow fuscous band from

which near the costal margin extends a shoot one-half or two-

thirds the distance toward the base. Beyond this the wing is

transparent, the veins heavily infuscated, the tip often clouded.

Hind thighs obliquely fasciate with fuscous externally. Face

usually nearly immaculate; crown of head streaked, and disk of

pronotum more or less fuscous, with a pale X-mark; dorsal and

lateral fields of tegmina separated by a pale line broadening poste-
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riorly and sometimes covering almost the entire dorsal field.

Antennae short and slender, about equal to head and pronotum

in female, a little longer in male.

This species was recorded by Smith /rom Norway, Me., and by

Scudder from eastern Alassachiisetts many years ago. No addi-

tional records have been secured and nothing further is known

regarding its occurrence in New England. If there was no error

in labeUng and the species was once found here, as is probable, a

thorough survey should rediscover it, though it is possible that it

may have become extinct in recent years in our territory. It is

widely (Ustributed through the southern and central States and

is usually numerous where it occurs. The sandy coast-plain of

southeastern Massachusetts and southwestern Maine very likely

contains isolated colonies which have survived to the present day

from a past age when a milder climate prevailed and the plain was

continuous with that of New Jersey. During that period,

numerous other species of plant and animal Hfe entered New
England by the same route and became widely distributed

therein.

Judging from data secured in the southern States its life history

differs decidedly from that of its relative, the Coral-wing, and

agrees with that of the majority of the group. In Virginia and the

South it matures in July and nymphs are numerous throughout

that month. Search should be made for it in the month of

August in old fields, wild land, and pastures on sandy soil.

Carolina Locust; Black-winged Locust; "Quaker."

Dissosteira Carolina (Linn^).

Figs. 1-12, 14, 16, 17.

Gryllus {Locusta) carolinus Linn6, Syst. Nat., 10th ed., vol. 1, p. 433 (1758).

Locusta Carolina Harris, Treatise, 3d ed., p. 176 (1862).

Oedipoda Carolina Scudder, Boston Journ. Nat. Hist., vol. 7, p. 468 (1862).

—

Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 150 (1868); Rept. Ct. Bd.

Agric. for 1872, p. 371 (1873).

Dissosteira Carolina Fern.vld, Orth. N. E., p. 43 (1888).

—

Morse, Psyche,

vol. 7, p. 87 (1897).—Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 96 (1911).

Head compressed; face nearly vertical; facial costa broad, sides

but little constricted, Scutellum of vertex shallow, broad, the
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mid-carina very low. Eyes about three times in side of head.

Pronotum with front margin slightly angulate, hind margin about

rectangular; median carina high, sinuate on prozone, arched on

metazone, cut to the bottom by the principal sulcus; lateral

lobes deeper than long, their sides nearly vertical, lower margin

oblique, hind angle rounded. Tegmina about four and one-half

times as long as wide, more than twice as long as hind femora,

translucent on apical fourth. Wings broad, about one and

one-half times as long as wide.

Brown, varying from yellowish sand-color to deep dull red and

blackish slate; sometimes unicolor, sometimes maculate, some-

times trifasciate with fuscous. Wings brownish black, with pale

buffy border, often maculate with fuscous at apex. Hind femora

trifasciate with black on inside, and sometimes on outside. Hind

tibiae yellowish or dusky, sometimes with paler annulus near base.

Measurements.

Total Body Tegmina Hind femora Anteni^a

Male 34.5-42 24-28 28-33.5 12.6-14.7 9.5-11

Female 43.5-53 33-42 36-43 15.5-20.5 11.5-13 mm.

Owing to its widespread distribution from the Atlantic to the

Pacific, its conspicuous size and coloration, its habits and haunts,

this Locust is probably known to more people than any other of

our common species. In this connection Blatchley's account

leaves Uttle to be said: "The black-winged locust . . .

appears to be our most common species . . . because it fre-

quents the highways and byways of man rather than the pastures

and meadows where other grasshoppers are wont to congregate.

Moreover, when disturbed, it more often betakes itself to the bare

earth than to the green grass. Why this absurd taste? asks the

person uninitiated in the doings of Nature's objects. For the

simple reason that the dust of the roadside and the gravel ballast

of the railway correspond so closely with the color of its back that

its best friends and worst enemies will overlook it if it will only

remain quiet. Yea, even that sharp-eyed connoisseur of grass-

hopper tidbits, the turkey-gobbler, oftentimes walks right over it,

mistaking it for a wayside pebble."

Every roadside, footpath, and vacant lot with patches of bare

soil is its home as well as the sandbank, the gravel-pit, and the
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long stretches of sea-beach above the reach of the tides. It is an

alert and wary species, keeping at a safe distance on warm summer
days, and travels almost wholly by flight, using its relatively small

hind legs chiefly as a means of launching itself into the air.

Its aerial evolutions at the mating season arc notable and were

well described by Townsend (Can. Ent., vol. 16, p. 167-168,

1884). Scudder quoted Townsend very fully (Ent. Soc. Ontario,

23d rept., p. 77, 1893) and added several observations of his own.

Their remarks are given at length elsewhere in this work (p. 234)

.

This Locust appears early in July—about the first week—and is

common until late in the fall. It is found throughout all but the

more boreal parts of New England, southward to Florida, and

from ocean to ocean.

Collared Locust; Barren-ground Locust.

Spharagemon collare (Scudder), and race wyomingianum (Thomas).

Plate 21, figs. 12, 13.

Oedipoda collaris Scvtdder, in Hayden's Geol. Surv. Nebraska, p. 250 (1872).

Oedipoda wyomingianum Thomas, Ann. Rept. U. S. Geol. Surv. Terr., vol.

5, p. 462 (1872).

Locusta aequalis? Harris, Treatise, 3d ed., p. 178 (1862).

Spharagemon collare Scudder, Proc. Boston Soc. Nat. Hist., vol. 17, p. 470

(1875).

Spharagemon aequale Scudder, ibid., p. 468, in part.

Spharagemon aequale subsp. scudderi Morse, Proc. Boston Soc. Nat. Hist.,

vol. 26, p. 225 (1894).

Spharagemon oculatum jMorse, ibid., p. 232.

Spharagemon collare, race scudderi Morse, Psyche, vol. 7, p. 297 (1895).

Spharagemon collare race wyomingianum Morse, ibid., p. 298.

Spharagemon collare vars. scudderi and wyomingianum Walden, Bull. Geol.

Nat. Hist. Surv. Ct., no. 16, p. 98 (1911).

Body moderately compressed. Head with crown and cheeks

more tumid than in S. holli and S. saxatile. Mid-carina of prono-

tum cristate, high on both prozone and metazone, the notch

oblique, the two lobes often slightly overlapping. Posterior

process distinctly acute-angled in both sexes.

Prevailing color brown, paler in wyomingianum, sand-color or

light red but sometimes considerably infuscated; darker in scud-

deri, ranging from yellowish drab to deep rufous or claret brown
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or dark fuscous. The markings are much less distinct than in

either *S. saxatile or S. holli as a rule.

Disk of wings pale yellowish, the transverse black band broad,

equal to one-fourth of wing or more, extending nearly to anal

angle; beyond this transparent, the veins infuscated, and in the

male the tip also. Hind tibiae and tarsi bright red, the spines

black-tipped, the base often pale externally. Disk of pronotum

sometimes marked with an indistinct pale X; very rarely, in New
England specimens, the metazone is pale clay-color, producing

the collared type of marking alluded to in the specific name, a

pattern not uncommon in the West.

The two races intergrade and individuals are found which are

intermediate in character. The smaller race, wyomingianum, is

common extralimi tally, but all of the New England specimens

which I have seen are intergrades or typical scudderi. For a

discussion of the characteristics of these and other races my two

papers cited above (1894, 1895) should be consulted. The typical

differences may be briefly stated as follows: wyomingianum is

smaller; the head less compressed, especially above; eyes larger

and more prominent ; antennae longer proportionally
;
pronotum

less compressed, and posterior process more acutely pointed;

hind femora less distinctly fasciate externally, and internally the

proximal fuscous band is obsolete ventrally and the proximal two

are not connected,—in scudderi both are complete and broadly

connected.

Measurements:—scudderi.
Total Body Tegmina Hind femora Antenna

Male 28.5-30.5 21-23 23 -24.5 13-14 11.5-12.5

Female 32 -35.5 27-29 25.5-28.5 14-16.5 11 -11.5 mm.

Measurements .'

—

wyomingianum.
Total Body Tegmina Hind femora Antenna

Male 23.5-26 18-20 18.5-20.5 11 -12 9.5-12

Female 29 -31.5 24-29 23 -25.5 12.5-15 10 -13 mm.

Scudder's Barren-ground Locust is a common species in south-

ern New England from early July until October, in open sandy

fields, generally numerous where found, and easily detected. It

is, however, quite local, almost as much so as its congener the

Ledge Locust, and probably for similar reasons in regard to the

character of its habitat. Its flight is heavier, less powerful and

erratic than that of either of its allies, and it is not difficult to cap-
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ture though quite active on warm days. Its crepitation during

fliglit is rather dull and less often sounded, though frctiucntly

heard when the insect is not alarmed.

It doubtless inhabits all of the New England States, having

been taken, among other places, at Brunswick, Me.; Manchester,

N. H.; in Vermont (Scudder); central and eastern Massachu-

setts—Easthampton, Essex Co., Wellesley, Cape Cod, Nantucket,

Martha's Vineyard; and Thompson, Plainfield, Niantic, and

North Haven, Ct.

Wyomingianum is said to be even more a sand-loving species

than scudderi, frequenting sandy fields, either cultivated or

untilled, and the margins of lakes, a habitat usually much paler

in tint than the home of scudderi, as is indicated by its color-

ing. Typical examples occur on Staten Island., N. Y., and

will probably be found in southern Connecticut.

Boll's Locust.

Spharagemon bolli Scudder.

Plate 21, fig. 16-19.

Spharagemon bolli Scudder, Proc. Boston Soc. Nat. Hist., vol. 17, p. 469

(1875).—Morse, Proc. Boston Soc. Nat. Hist., vol. 26, p. 227 (1894).—

Walden, Bull. Geol. Xat. Hist. Surv. Ct., no. 16, p. 99 (1911).

Spharagemon balieatum Scudder, Proc. Boston Soc. Nat. Hist., vol. 17, p. 469

(1875).

Dissosteira bollii Ferx.\ld, Orth. N. E., p. 4.3 (1888).

Body compressed. Mid-carina of pronotum equally com-

pressed and elevated throughout; notch nearly vertical and

usually closed, the anterior and posterior lobes of the carina never

overlapping. Disk flat in longitudinal section; posterior process

about rectangulate.

Color: yellowish to reddish brown in male, rusty brown to pale

buff in female; the male averages much darker. Often a decided

vinaceous tint is evident, and not infrequently individuals are

seen of a claret brown or even Indian-red. Tegmina and hind

femora usually more or less distinctly fasciate with dusky, more

evidently so in male. Wings sulphur yellow bounded by a broad

black band (narrower than in S. collare) which falls short of the

anal angle and sends off a sub-frontal shoot toward base; beyond

this band the wings are clear or smoky, and usually more (cf ) or

18
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less ( 9 ) infuscated at tip. Hind tibiae fuscous at base, followed

by pale and fuscous annulations, the distal half deep red, the tip

fuscous, and the spines tipped with black.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 26-30.5 20.5-22 20.5-25 12.5-13.5 10-13

Female 29-38 27.5-33 23 -28 12.5-17 11-13 mm.

Of all our species of Oedipodinae this is the only one which

shows a marked preference for a semi-sylvan habitat, a preference

which is even more noticeable in the South than in New England.

While it is frequently found in fields, nevertheless it shows a

decided predilection for open woods, bush-covered pastures, and

abandoned fields growing up to sprout-land.

It has a strong, jerky, erratic flight, and circles, dodges, and

drops down among the bushes on some bare spot in masterly

fashion, asking no favors, thoroughly able to take care of itself,

ever alert and ready for instant action. The females are less

ready to rise and after one or two flights will often remain quietly

in hiding.

Its ratthng crepitation is a characteristic brush-land sound in

August and September, and resembles that of the Autumn
Yellow-wing but is of less volume and less prolonged in delivery.

It is found throughout the Transition zone of New England from

early July till late October, and is more generally distributed than

either of its congeners.

Ledge Locust.

Spharagemon saxatile Morse.

Plate 10, fig. 1; Plate 21, figs. 14, 15; Plate 25.

Spharagemon SQxatile Morse, Proc. Boston Soc. Nat. HLst., vol. 26, p. 229

(1894).—Walden, BuU. Geol. Nat. Hist. Surv. Ct., no. 16, p. 100 (1911).

This may be the Locusta aequalis of Harris, Treatise, 3d ed., p. 178 (1862).

Body stout, scarcely compressed in the male. Head of medium
size; eyes medium, sub-prominent in male. Antennae long, of

male exceeding hind femora, of female shorter, fuscous distally,

annulate with pale at base. Pronotum stout, constricted on

prozone, broad on metazone, hind margin rectangulate, front

margin slightly obtuse-angled. Median carina rather low, on
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prozone scarcely cristate, on metazone low but cristate anterioriy,

fading out posterioriy; in profile sinuous on |)rozone, arcuate on

metazone, the notch somewhat obHciuc, open. Lateral carinae

distinct on metazone, indicated on prozone anteriorly; sulci

rather deeply impressed. Tegmina broad, and passing the hind

femora by one-fourth or one-third their lengtli. Hind femora

stout.

Color: brownish to blackish fuscous in spots and bands on an

ash-gray ground. Tegmina and hind femora more or less fasciate.

Hind tibiae fuscous at base, followed by a white ring, coral red

distally, the spines black-tipped. The pronotum often shows

an ash-gray X-mark. Disk of wings sulphur yellow, bounded by

a broad black band reaching the anal angle and sending off near

the anterior margin a broad short shoot half-way to base, the

apical margin of the band nearly straight. Apical third of wing

transparent, the apex either clear or infuscated.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 27-32.5 20-24 21.5-25..5 11..5-14 12-14.5

Female 32-39 28-34 25 -31 14 -17 12-14 mm.

The Ledge Locust finds Ufe most to its taste in unsettled,

somewhat wooded districts of a rocky, often elevated character.

Here it may be seen during the latter half of the season crawling

actively about on the lichened ledges, the tints of which its own
colors exactly match, or flying from one to another, rattling loudly

as it goes.

In life it is one of the handsomest of our New England Locusts

and even cabinet specimens recall the cool gray of the rocks, the

yellow glory of the goldenrod, and the reddened stems of trailing

vines among its haunts. So well do its colors match those of its

background—the pale greenish gray and ashy of the paler rock

constituents and their lichen covering, the brown and black of the

darker hornblende and mica and fragments of lichens, that it is

nearly invisible when at rest.

Save for the hind tibiae, its coloring is exactly Uke that of the

Snapping or Broad-winged Locust (Circoiettix verruculatus)

and its habitat is the same. The two species overlap slightly in

distribution, but as a whole their ranges in New England supple-
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ment each other. It is of interest to note that three species in the

eastern United States belonging to three different genera have

adopted the same habitat—a rather peculiar one, ledges and ex-

posed rocky surfaces—and have taken on the same type of colora-

tion. The third species is Trimerotropis saxatilis of the southern

States.

While relying largely upon its protective coloring to escape

notice, it is nevertheless an alert and active species, springing

suddenly into the air when disturbed and flying for several

rods if alarmed. Adults appear in the latter half of July and may
be found until late in October, It is known from Gloucester,

Salem, the Middlesex Fells, Waltham, Sherborn, the Blue Hills,

Mass., and Thompson, Greenwich, and New Haven, Ct. Extra-

limitally it occurs in New Jersey and Maryland and a variety

has been found as far south as Wytheville, Va. At Gloucester it

lives on the same ledges with the Snapping Locust.

Marbled Locust.

Scirtetica marmorata (Harris).

Plate 10, figs. 9, 10; Plate 21, fig. 20-22.

Locusta marmorata Harris, Report, p. 145 (1841); Treatise, 3d ed., p. 179

(1862).

Oedipoda marmorata Smith, Rept. Ct. Bd. Agric. for 1872, p. 372 (1873).

Dissosteira marmorata Fernald, Orth. N. E., p. 44 (1888).

Scirtetica marmorata Morse, Psyche, vol. 7, p. 89 (1897).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 101 (1911).

Of medium size, a little compressed. Head medium. Eyes

prominent. Antennae long, pale at base, infuscated at tip.

Hind margin of pronotum obtuse or nearly rectangulate. Hind

femora stout, cristate above and below.

Ground color varying from pale ash-gray to a claret or even

Indian-red, sometimes largely infuscated. Head; thorax, and

tegmina heavily marked with blackish. Pronotum often with a

black stripe beneath the lateral carinae, fading out posteriorly,

and another narrow, irregular one midway between it and the

ventral margin. Middle of metazonal disk and anterior margin

dusky, giving a pale X-mark effect. Tegmina typically heavily
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infuscated posteriorly, with three hirgo pale patches on the

anterior margin:— 1st, between basal fourtii and half, sejiaratcd

from 2d by a heavy black patch; 2d, at about three-fifths, also

succeeded by a black patch (both of these black patches are

usually narrowed on the front margin of the tegmina). Beyond
these lies a third smaller pale spot or maculate area which extends

to the end of the tegraen. Disk of wings yellowish white to

bright pale yellow, bounded by a broad black band extending

from near anal angle to costal margin, at its broadest usually equal

to one-fourth or two-fifths of the length of the wing; beyond this

the apex more (cf) or less (9) infuscated. Hind femora

obliquely banded with black. Hind tibiae gray at base, red on

distal half, clouded at apex and at basal third with fuscous.

Male . .

Female
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Sand Locust; Long-horned Locust.

Psinidia fenestralis (Serville).

Plate 10, fig. 3-5; Plate 21, fig. 23.

Oedipoda fenestralis SER\aLLE, Hist. Nat. des Ins., Orth., p. 726 (1839).

Oedipoda eucerata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 472 (1862).

—

Smith, Rept. Ct. Bd. Agric. for 1872, p. 373 (1873).

Locusta eucerata Harris, Treatise, 3d ed., p. 180 (1862).

Psinidia fenistralls Fernald, Orth. N. E., p. 44 (1888).

Psinidia fenestralis Morse, Psyche, vol. 7, p. 112 (1897).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 103 (1911).

Body of medium size, of male slightly compressed, of female

slightly depressed, the salient features of sculpture, such as the

minor carinae and the sulci, accentuated. Eyes small but promi-

nent. Disk of metazone minutely tuberculate, the hind margin a

little acute with sides slightly concave, continuously arcuate with

hind margin of lateral lobes. Tegmina very narrow, of nearly

equal width throughout, apex rounded, sometimes tapering.

Wings narrow, apex rounded, disk occupying scarcely more than

two-fifths; the fuscous band at its broadest equal to disk, solid,

reaching costal margin, fading out posteriorly; beyond this clear,

veins infuscated, apex in male fuscous.

General color varying from pale ashy or buff through reddish

brown to nearly black, according to the environment. A char-

acteristic color pattern is evident in many individuals. This

consists of a dark area covering the crown of the head and disk of

pronotum, and often the dorsal part of the closed tegmina,

bounded on the head by a narrow pale line extending back from

each eye, which is continued on the pronotum mesad of the lateral

carinae, giving a more or less hourglass-shaped dark area on the

disk. Whatever the ground color or pattern of marking, the

hind femora are almost invariably and conspicuously obliquely

trifasciate with fuscous and the sutures of the ventral side of the

thorax and abdomen decidedly darkened, giving a striking

segmented appearance to the under .side of the body. Hind

tibiae pale, the apex and base dusky and usually a dusky cloud on

the middle.

Measurements.

Total

Male

Female

Total
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The disk of the wings is exceedingly variable in color. In

northern Now iMigland it is prevaihngly yellowish white, yellow,

or even slightly orange. In southern Connecticut about half

of the specimens captured have red wings, vermilion or sometimes

pinkish. Farther west and south, beyond our borders, all are

red-winged. The color doubtless deepens somewhat with age, as

in various other insects, but this is quite insufficient to account

for the variation found here. Probably climatic factors are

responsible, but the subject needs investigation.

Wherever a stretch of wind-blown sand occurs, whether a

vacant lot, a sand-pit, or along the sea-beach, the shores of inland

lakes, and the banks and bars of rivers either of this or an earlier

geologic age, there may be found the Sand or Long-horned Locust.

It is a characteristic inhabitant of the extensive inland blown-sand

area at Hoxie Station near Norridgewock, Me., and of the sea-

beach at Nahant or Martha's Vineyard, Mass. ; but it is equally at

home on patches of loose drj- sand of small extent which often are

decreasing in size through the encroachment of plant life,—indeed,

such are its usual habitats in the interior of New England.

It is a rather insignificant little creature, slender, almost

wizzened in appearance owing to its constricted pronotum, accen-

tuated sculpture, and narrow tegmina, and it closely resembles

its background through a wide range of tints. It is usually

plentiful where it occurs, though often very local in consequence

of the nature of its habitat, which maj^ be but a few feet in diam-

eter. When disturbed it flies but a yard or two, erratically, often

circling about, and owing to its small size and inconspicuous

coloring is nearly invisible against the background, save when
the wings are deeply tinted with red or orange. The male pro-

duces a slight, scarcely noticeable crepitation during flight, and

stridulates with hind thighs against the tegmina when at rest on

the ground.

It is frequently associated with the Seaside or the Marbled

Locust in consequence of its habitat-preference, maturing earlier

than either, however, in July or even the latter part of June, and

flying for the remainder of the season. It is an inhabitant of all

of the New England States, but probably not of their boreal

portions; the following are some of the many localities recorded:

Brunswick, Fryeburg, Norridgewock, Norway, and Standish, Me.;
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Hampton Beach, Manchester, and North Conway, N. H.; Grand
Isle and Hartland, Vt.; Nahant, Saugus, Revere, Plum Island,

Provincetown, Sherborn, Wellesley, Nantucket, Penikese, and

Cuttyhunk Islands, Mass.; Watch Hill and Block Island, R. I.;

Thompson, Montville, Deep River, Canaan, and Stamford, Ct.

Seaside Locust; Maritime Locust.

Trimerotropis maritima (Harris).

Plate 10, figs. 7, 8; Plate 21, fig. 24.

Locusta maritima Harris, Report, p. 143 (1841); Treatise, 3d ed., p. 178

(1862).

Oedipoda maritima Scudder, Boston Journ. Nat. Hist., vol. 7, p. 472 (1862).

—Smith, Rept. Ct. Bd. Agric. for 1872, p. 373 (1873).

Trimerotropis maritima Scudder, in Hitchcock's Geol. N. H., vol. 1, p. 378

(1874).—Fernald, Orth. N. E., p. 129 (1888).—Morse, Psyche, vol. 7,

p. 112 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 104

(1911).

Size medium to large. Body not compressed. Thorax of

female somewhat depressed, broad; disk of pronotum flat, its

hind margin about rectangulate, the mid-carina uniformly low

but distinct, cut twice by the sulci; lateral lobes much deeper

than long, usually angulate postero-ventrally. Antennae long,

of male somewhat flattened, equal to hind femora; of female

shorter. Tegmina long and relatively narrow, tapering toward

apex, the apical fourth clear. Wings long and pointed. Hind

femora stout.

Color: face, sides of thorax, outer side of hind femora, and

anterior half of tegmina white, sprinkled with darker spots of

yellow, brown, rufous, or fuscous; beneath white varied with

luteous; above, buffy, brown, rufous or rarely even more or

less fuscous. In general color this species varies in close accord

with the soil of its habitat, from white to pale brown or gray,

with darker blotches, which are sometimes nearly obsolete and

again nearly confluent on the dorsal surface of head, pronotum,

and tegmina. The grouping of the darker spots on the tegmina

corresponds with the banding common in other species, covering

the basal fourth in large part, numerous at or just beyond the

half, very much scattered and fainter at the apical third or fourth

and beyond. The spots are usually heaviest on the anterior
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part of the discoidal area, leaving the triangular field hcliind it

unspotted and often suffused with brown, rufous, or fuscous.

Disk of wings very pale whitish yellow, bounded by a nar-

row fuscous band about one-sixth as wide as the length of the

wing, widest where it leaves the posterior margin, tapering ante-

riorly and posteriorly, discontinuous behind the .subniarginal

offshoot, and fading out posteriorly midway between the widest

point and anal angle. Beyond this the wing is clear, with some

of the veins dusky, especially toward the apex. Hind tibiae

white or j-ellowish white, the spines black-tipped. Hind femora

with fuscous markings above at approximately two-fifths, three-

fifths, and apex, the first more or less triangular externally.

Male . .

Female
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extremely shy and wary, it whirrs away before the approaching

intruder in rapid and prolonged flight, frequently going to a

distance of many rods. Sometimes it flies with a subdued rat-

tling crepitation, but its pale color and narrow wing-band make
it comparatively inconspicuous against the background and cor-

respondingly difficult to follow with the eye.

Adults have been taken in New England from the latter part

of July to November, but it is most numerous, and a really com-

mon species in its haunts, in August and September. It is

recorded from all the seaboard New England States from Pine

Point, Me., southward.

Snapping Locust; Black Locust; Broad-winged Locust.

Circotettix verruculatus (Kirby).

Plate 21, fig. 25.

Locusia verruculata Kirby, Fauna Bor.-Amer., Insects, p. 250 (1837).

Locusta latipennis Harris, Rept. Ins. Inj. Veg., p. 144 (1841).

Oedipoda verruculata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 471

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868);

Rept. Ct. Bd. Agric. for 1872, p. 372 (1873).

Trimerotro-pis verructdata Scudder, in Hitchcock's Geol. N. H., vol. 1, p.

377 (1874).

Circotettix verruculata Fernald, Orth. N. E., p. 45 (1888).

—

Morse, Psyche,

vol. 7, p. 113 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16,

p. 105 (1911).

Body distinctly compressed. Head of moderate size; eyes

rather prominent. Pronotum compressed anteriorly, metazonal

disk flat, its hind margin rectangulate or slightly acute, the

median carina low but distinct; lateral carinae distinct on meta-

zone, indicated on prozone, obsolete on middle. Lateral lobes

much deeper than long, the lower hind angles i^unded. Tegmina

rather broad and of nearly equal width. Legs weak, the hind

femora noticeably small and slender.

General color, dark slate or black, either solid or mottled on a

white or ash-gray ground, rarely with a brownish tone in life

but frequently drying brownish. Sometimes the entire upper

parts are practically black (whence one of the popular names),

but usually the pattern gives a speckled effect exactly resembling

weathered granite and is highly protective to the insect when
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on its favorite background. The liind femora and tegmina are

typically distiiu-tly fiisciate, tiic pronotuni lias an irrof^ular gray

X-mark bordering the lateral carinae internally, the face is mot-

tled white and black, and the under parts dark gray. The hind

tibiae are yellowish white with blackish base and apex and a

dusk}' cloud at l)asal third. Disk of wings very pale yellow,

bounded externally by a black band of very unequal width,

much narrowed anteriorly and not continued to anal angle;

bej'ond this clear and with the extreme apex clear or dusky.

Occasionally individuals of a pale yellowish brown or ashy tint

are seen, but as a rule this is the darkest colored of all our

Locusts.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 26.5-32 21-23 20.5-25 (usu. 23-24) 11-11.5 9-11.5

Female 30..5-37 26-30 24- -28.5 (
" 27-2S) 13-14 11-11.5 mm.

Everyone who has rambled over the rock}^ pastures or climbed

the mountains of northern New England in late summer or

autumn has made the acquaintance of this sprightly creature,

because of the loud crackling snaps with which it starts up before

the traveler, and to which one of its popular names is due.

While it is often seen upon roads and pathways or other areas

of bare soil, whatever their color, it is characteristically a rock-

inhabitant and its favorite haunts are exposed ledges on either

high or low ground. On these it delights to bask in the sunshine,

crawling about over the weather-beaten and lichen-covered sur-

faces whose tints its coloring matches, or to hover in the air above

them, sharply stridulating.

Its 'song' in flight is the loudest produced by any of our

Locusts and con.sists of a series of separate clicks or snaps

(about five per second) rather than a rattle, and is readily distin-

guished by this peculiar snapping quality (for notation see

Scudder's Distrib. Ins. N. H.).

It is one of the wariest of our Locusts, especially shy and diffi-

cult to approach during the warmer part of the day, when it

often flies away to a distance of several rods and circles about,

frequently returning to the place whence it was startled. Some-

times it beats up and down in the air, snapping loudly, or poises

itself, hovering almost motionless, in a dance similar to that of
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the Carolina Locust. The female occasionally makes a soft

flutter or shuffling sound with the wings in flight, and both sexes

can fly silently at will. The males often stridulate when on the

ground, especially when in the presence of rivals or mates, paus-

ing now and then during their rapid, jerky scrambles over the

rocks to fiddle excitedly with their hind thighs on the wing-covers,

producing a fine scritching sound audible to keen ears at a dis-

tance of several feet. Nor is this latter performance restricted

to the male,—since the females are provided with similar

apparatus and I have seen them use it, though unable, owing to

distance, to detect any sound.

Adults begin to appear about the middle of July and are to

be found during the remainder of the season. It is a boreal

species, and occurs, even to the summits of the highest moun-

tains, throughout Maine, New Hampshire and Vermont, most

of northern and western Massachusetts, and in northern Connec-

ticut. Some of the more southern localities where it has been

found are Canaan and Colebrook, Ct. ; Palmer, Cambridge (long

ago), and Gloucester, Mass. It is very common on Mt. Agamen-

ticus. Me., and throughout the vicinity. At Gloucester, Mass., it

inhabits the same rocky outcrops as the Ledge Locust {Spharage-

mon saxatile), which strongly resembles it but which may be

readily distinguished by having red hind tibiae and a single notch

in the pronotum.

SPUR-THROATED OR SPINE-BREASTED LOCUSTS—LOCUSTINAE

{Acridiinae oj various authors).

The members of this subfamily are characterized and readily

distinguished by the presence of a prominent "Adam's apple,"

in the shape of a conical or cylindrical elevation projecting from

the prosternum, termed the prosternal spine, a singular structure

whose significance or use to the insect has yet to be explained.

In point of numbers the group exceeds any other of the orthop-

teran subfamihes represented in New England; in size the

species range from medium to very large, and include our largest

Locusts.

The face is usually nearly vertical, though sometimes dis-

tinctly retreating; and the head is decidedly rounded in all its

contours, while the pronotum likewise shows a lack of the angles
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and roughnesses of the AcriiUno and Oeihpoihno series, caused

largely by the prominent median and hiteral carinae. Tlie

tarsal pulvilli are exceptionally large, a feature correlated with

the characteristically plnnt-loving habits, these insects custom-

arily perching on vegetation, in sharp contrast to the soil-fre-

quenting habits of the Oedipodine or Band-winged Locusts.

The Locusts of this group are much less attractively colored

than the Oedipodinae and Acridinae, though in the living state

several of the species are decidedly handsome. The coloration

is in general protective in character, but in some cases seems

quite otherwise until the habits are known. It is mainly a com-
bination of olivaceous, yellow, and rufous brown of varying

shades, enlivened by ornamental touches of bright red or dull

blue or greenish which are exposed on occasion. It is so varia-

ble individually, as well as in relation to environment and tem-

perature, that it often has but little value for purposes of identi-

fication and reliance can be placed only on structural characters.

While the prevailing color of most of the species of Melanoplus

(the dominant genus) is dull olivaceous, a striking variation oc-

curs in M. femur-rubrum, M. m. atlanis, and M. confusus, in which

individuals of both sexes and at least several stages are occasion-

ally found which have the face and top of head and pronotum
bright rose-red. They also vary much in color locally, accord-

ing to the character of the station where found; and seasonally,

whether collected early or late in the autumn. As a rule, speci-

mens taken after a number of hard frosts are duller, darker, and
more suffused than summer examples, the coloration of the indi-

vidual being apparently considerably modified by such exposure.

Whether any of our species of this subfamily produce sound

(other than a rustling of the wings in flight) has yet to be deter-

mined. Miss Fogg feels certain that she has both seen and
heard the Rusty Locust (Schistocerca alutacea ruhiginosa)

stridulate. Scudder reports seeing the Red-legged Locust

{Melanoplus jemur-rubrum) make apparently stridulatory move-
ments. I have seen, during the past summer (1919), the

Two-striped Locust {Melanoplus hivittatus) make pronounced

and oft-repeated motions of the hind legs similar to those

made by Slant-faced and Band-winged Locusts when stridulat-

ing, with this difference: the hind femora were not applied or
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even approximated to the tegmina but held apart therefrom,

diverging from each other at an angle of from 75° to 85°.

The performance was repeated for several minutes on different

occasions, as long as I cared to watch, and by both sexes,

the female taking the initiative and maintaining the move-

ments longer than the male. No sound was heard unless the

feet came in contact with vegetation or the box in which the

insects were confined. What may be the significance of this

movement and its relation to the stridulatory movements of other

Locusts remains a subject for investigation. Neither hind femora

nor tegmina bear rasps, and flight is accompanied by a buzz or

rustle only, not by a rattle or crackle. Nevertheless, the audi-

tory tympana at the base of the abdomen are large and probably

fauction as organs of hearing. Owing to the lack of stridulatory

habits they appeal less to human interest. However, at least

two species are ranked as seriously injurious to crops and have

several times caused severe and widespread damage; another is

peculiar in being almost purely arboreal in habits, both in feeding

and in oviposition; two are among the largest species found in the

country; and several are notable for the great reduction in size

of the tegmina and wings. Aside from these items, the chief

point of interest about them lies in their relation to habitat,

—

their distribution, local and general,—one species, indeed, though

equipped with neither tegmina nor wings inhabits a very wide

extent of country from the boreal regions of Maine and Canada,

southward along the cooler Appalachian summits as far as North

Carolina.

Eighteen species of this group have been taken in New England,

all but two of which are native. These are divided among five

genera. Since the genera are, for the most part, very closely

related, the key to species is made up independently of generic

characterization. Our species are easily recognized with the

exception of the females of Melanoplus, wliich are unquestionably

the most difficult to discriminate of all our Locusts, owing to

the variability of every available character.
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Key to Species of Loaistinae (Acridiinae)

.

(Sec Plates 22, 23.)

A. Without trace of tegmina or wings; dark olive green above, with or with-

out a pale dorsal striix". Length one inch or a little lesH.

B. Cerci of male relatively stout, the middle distinctly more than half aa

broad as the base. White Mountain Wingless Locust, I'odusma

glacialis glacialis, p. 492.

[BB. Cerci of male slender, the middle less than half as broad as the base.

Varied Wingless Locust, /-•. glacialis variegala, p. 495.]

AA. Tegmina present.

C. Size large, tegmina one inch or more in length. Subgenital plate of

male deeplj- notched Schlstockhca spp.

D., Very large, tegmina 42 {d') to 55 ( 9 ) mm. long. Body and tegmina

brown, conspicuously varied with ashy and yellow strijjcs and

dusky spots; mid-dorsal line of head, pronotum, and tegmina, and

costal margin of latter pale.

American Locust, Schistocerca serialis, p. 488.

DD. Smaller, tegmina 26 to 40 mm. long. General coloration ranging

from rusty brown through yellowish brown to olive green, often

with a pale dorsal stripe.

E. Vertex more prominent
;
pronotum more compressed and tectiform;

bright yellow mid-dorsal stripe.

Leather-colored Locust, S. alutacea alutacea, p. 490.

EE. Vertex less prominent
;
pronotum less compressed; u.sually with-

out conspicuous pale mid-dorsal stripe.

Rusty Locust, iS. alutacea rubiginosa, p. 490.

CC. Size medium or small, tegmina not over an inch in length.

F. General coloration pale bluish green with a conspicuous purplish

stripe on mid-dorsal line of pronotum, tegmina, and abdomen.

Pronotum deeper than broad. Small, 16 to 24 mm. Antennae short,

about equal to head and pronotum, pink. Hind tibiae greenish

blue. Cerci of male straight, tapering evenly to a sharp, conical

point Purple-striped Locust, Hesperoteilix brevipennis, p. 495.

FF. Not as above, coloration usually dull brownish or olivaceous, the

tegmina always so.

G. Hind tibiae bright greenish blue. Rather large, hind femora

slender, of male about 12 mm., of female about 16 mm. long,

not transversely banded. Tegmina at least twice as long as

pronotum, unmarked. Antennae very long, of male twice, of

female one and a half times as long as head and pronotum.

Cerci of male caliper-like, slender, usually sjinmetrical, the tips

a little expanded, incurved.

Swamp Locust, Paroxya clavuliger, p. 497.

GG. Not as above Melanopltt3 spp. [and Phoetauotes.]
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Key to Species of Melanoplus,

Males.

a. Tegmina no longer, or but little longer, than the pronotum.

b. Furcula large, nearly twice as long as last dorsal segment, its fingers

broad, flat, tapering. Cerci short, flat, scarcely twice as long as their

basal width, rapidly narrowed dorsally on basal half to one-half or

one-third their basal width, thence equal, curved upward, with blunt,

almost truncate apex.

Dawson's Locust, M. dawsoni, p. 516.

bb. Furcula very short, often scarcely noticeable.

c. Cerci relatively broad throughout, usually somewhat triangular.

d. Hind tibiae greenish. Subgenital plate very short (its ventral

margin less than its depth), ending in a very acute, upturned

tubercle. Cerci very nearly symmetrical. Color black or greenish

gray, lateral stripe of pronotum broad, percurrent; hind femora

fasciate Green-legged Locust, M. viridipes, p. 522.

dd. Hind tibiae red. Subgenital plate conical, bluntly pointed, little

upturned. Cerci with ventral margin strongly convex, dorsal

margin concave, a little twisted near apex, which is shallowly

sulcate externally Scudder's Locust, M. scudderi, p. 520.

cc. Distal half of cerci narrow, less than half as wide as base.

e. Hind tibiae red. Tegmina shorter than pronotum. Cerci nar-

rowed rapidly on dorsal side of basal half to one-third or one-

fourth their basal width, the distal half of nearly equal width

throughout, curving slightly upward and inward, flattened exter-

nally, apex bluntly rounded. . . .Smith's Locust, M. mancus, p. 518.

ee. Hind tibiae greenish blue. Tegmina longer than pronotum, lan-

ceolate, acutely taper-pointed or acuminate. Cerci straight, erect,

tapering equally on basal half or two-thirds, the tip very nar-

row, pointed. Head exceptionally large. Probably adventive.

Large-headed Locust, Phoetaliotes nebrascensis, p. 524.

aa. Tegmina much longer than pronotum.

/. Subgenital plate distinctly notched apically. Tegmina reaching or

passing hind knees. Cerci short, scarcely twice as long as wide; and

subtrapezoidal, the distal margin oblique, the apex dorsal and broadly

rounded Lesser Migratory Locust, M. mexicanus atlanis, p. 499.

ff. Subgenital plate not notched at apex.

g. Cerci simple in outline, nearly straight.

h. Furcula very short. Cerci long, three to four times as long as wide

and subequal in width throughout; apex rounded, a little ventral.

Huckleberry Locust, M. fasciatus, p. 501.

hh. Furcula long, much longer than last dorsal segment.

i. Cerci tapering, the distal half less than half as wide as extreme

base Red-legged Locust, M. femur-rubrum, p. 503.
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u. Cerci of nearly equal breadth throuKhout, suljtrai)czoidal, dorsal

margin concave, apical margin oblique, apex dorsal, rounded.

Northern Locust, M. borealis, p. 506.

gg. Cerci of irregular shape.

j. Cerci expanded apically.

k. Cerci roughly sock-shaped, the expansion chiefly dorsal to the

axis. Hind femora robust, not fa.sciate.

Two-strijxjd Locu.st, .1/. bivittalus, p. 514.

kk. Cerci expanded on both sides of the axis, often nearly sj'mmetri-

cal, the greatest width across expansion nearly equal to the total

length. Hind femora slender, fasciate.

Pine-tree Locust, M. punctidalns, p. 51L
jj. Cerci forked, the dorsal branch much the broader.

Broad-necked Locust, M. luridus p. 509.

jjj. Cerci with apical half two-thirds as wide as quadrate basal half,

diverging from it at an angle of 45° upward and inward, rounded

and shallowly sulcate externally.

Little Locust, M. confusus, p. 507.

Fe.\IALE8.^

Tegmina no longer or but little longer than pronotum.

m. Hind tibiae red.

n. Tegmina broadly oval, shorter than pronotum. Lateral lobes of

pronotum much longer than deep, the upper half strongly contrasted

in color with the lower. Body not compressed. Hind margin of

pronotum rounded, nearly truncate. Mid-carina of pronotum dis-

tinct on metazone only. Metepisternum with pale streak. Hind
femora usually not fasciate Smith's Locust, M. mancus, p. 518.

nn. Tegmina lanceolate, acuminate, very acutely taper-pointed, longer

than pronotum. Lateral lobes of pronotum about as deep a.s long,

lateral stripe well developed on prozone, lacking on metazone.

Body not compressed. Hind margin of pronotum a little extended,

1 In using this table it should be distinctly understood that complete reliance

cannot be placed on any single character, so great is the similarity between

species and so wide the range of individual variation. In many cases all

available characters need to be considered in order to determine with certainty

the species to which a given specimen belongs. For these reasons, in order to

facilitate identification, I have here summed up the more important characteris-

tics of each species, instead of simply stating one or two as in ordinary cases.

In addition to the points stated in the table, the measurements, date, and
locality may be found helpful. From 90 to 95% of the specimens examined

will be readily determined by this table, most of the remainder with a little

trouble, and about 2 or 3% not until the student has become thoroughly

familiar with all of the species here considered. M. bivittalus will be recognized

at once by its size; M. punctulatus by the form of the ovipositor; and M.
confusus, less readily, by the same means.

19
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the angle rounded. Mid-carina of pronotum on metazone only.

Metepisternum with pale streak. Hind femora fasciate.

Dawson's Locust, M. dawsoni, p. 516.

nnn. Tegmina lanceolate, equaling or exceeding pronotum, bluntly

pointed. Lateral lobes as deep as long; lateral stripe wanting or

but faintly indicated. Body compressed. Mid-carina of pro-

notum distinct throughout. Hind margin of pronotum decidedly

extended, angulate. Metepisternum without pale streak. Hind

femora not fasciate.

Scudder's Short-winged Locust, M. scudderi, p. 520.

mm. Hind tibiae green, gray, or bluish.

0. Tegmina with bluntly rounded apex, equally as long as pronotum.

Lateral lobes of pronotum much longer than deep; lateral stripe

continuous or nearly so. Body not compressed. Head smaller,

vertex projecting but Uttle. Ovipositor with scoop of upper valves

relatively long, not angulated at base, and all valves very acutely

pointed Green-legged Locust, M. viridipes, p. 522.

00. Tegmina very acutely taper-pointed, distinctly longer than pro-

notum. Lateral lobes nearly as deep as long; lateral stripe lacking

on metazone. Body compressed. Head large, face strongly retreat-

ing; vertex very prominent, projecting more than half the diameter

of the eye. Ovipositor with scoop relatively short and angulated

at base, and valves bluntly tipped. Head exceptionally large.

Large-headed Locust, Phoetaliotes nebrascensis, p. 524.

II. Tegmina much longer than pronotum.

p. Large, robust; hind thighs 16 mm. or more long (usually 18 to 19).

Dorsal area of closed tegmina separated from lateral area by a pale

streak which sometimes suffuses entire dorsal area.

Two-striped Locust, M. bivittatus, p. 514.

pp. Smaller; hind thighs not over 14 mm. long.

q. Lower valves of ovipositor about straight, the lateral tooth nearly

or quite obsolete. Interspace between mesosternal lobes trans-

verse. Tegmina maculate with dusky. Hind femora slender,

fasciate externally, cherry red within at base.

Pine-tree Locust, M. punctulatus, p. 511.

qq. Lower valves of ovipositor with the apex more or less distinctly

decurved and with a distinct lateral tooth midway of the lower

outer margin.

r. Tegmina usually passing end of hind thighs, body relatively

slender, pronotum in side view often depressed at principal

sulcus, with smaller, uninflated prozone. Interspace between

mesosternal lobes longitudinal or quadrate,

s. Tegmina more or less flecked with dusky and pale spots along

the middle. Hind thighs usually showing more or less dis-

tinct fuscous bands, at least on dorsal side. Upper valves

of ovipositor angulated at base of scoop.
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t. Prostemal spine nearly rylindriciil, the tip hluntly rounded,

often bulljous. Cerci once and a half or twice as lonj? as

wide, sharply pointed, somewhat acuminate, the sides

slightly concave. Ovipositor seen from the side with basal

part of scoop longer, the angle between scoop and stem more
obtuse. Hind tibiae red. Hind thighs largely or wholly

lacking transverse dusky bands except on don«d part of inner

face. Mid-carina of pronotuin frequently distinct on

prozone Red-legged Locu.'^t, M.fcmur-ruhruni, p. .50.3.

//. Prosternal .spine tai)ering, the tij) pointed. Cerci shorter,

only about one and one-third times as long as wide, rather

dull at tip, the sides straight or convex. Upfx-r valves of

ovipositor with scoop shorter, the angle at junction with

stem more pronounced. Hind tibiae either glaucous or

red. Hind thighs usually with conspicuous dusky oblique

bands. Mid-carina of pronotum seldom distinct on pro-

zone.

Lesser Migratory Locust, M. mexicanus atlanis, p. 499.

ss. Tegmina and hind thighs immaculate or showing only faint

traces of spots or bands. No angulation at junction of

scoop and stem of ovipositor. Prozone fuller proportion-

ally, the dorsal line of pronotum horizontal. Interspace

usually subquadrate or transverse.

Northern Locust, M. borealis, p. .506.

. Tegmina usually not passing end of hind thighs; body relatively

stout, and prozone full (giving a thick-necked appearance).

Interspace between mesostemal lobes usually subquadrate or

transverse (rarely quadrate).

u. Tegmina reaching to about the end of the hind thighs. Inter-

space but httle transverse.

V. Scoop of ovipositor very short, deeply concave, with a single

or no denticulation at base of outer edge; lower valves

with the tips correspondingly short and decurved. Hind
tibiae usually glaucous but often red. Tegmina flecked

with dusky and pale spots, hind thighs obliquely banded.

Lateral carinae of pronotum usually bordered below on

the prozone by a broad fuscous stripe which is crossed

obliquely by a distinct, narrow pale line. Prozone less

inflated than in next species and body less robust.

Little Locust, M. confusus, p. 507.

w. Scoop rather long, the outer edge of basal half crenulato-

denticulate, the tips of both pairs of valves long and
evenly tapering. Hind tibiae coral red. Fuscous stripes

on prozone indistinct, often lacking. Tegmina maculate

and hind thighs obliquely banded. A robust species with

noticeably swollen prozone and a thick-necked aspect.

Broad-necked Locust, M. luridtis, p. 509.
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uu. Tegmina usually reaching but half or two-thirds the length

of the hind thighs (rarely five-sixths). Interspace rather

strongly transverse.

w. Hind thighs with conspicuous dusky bands, at least above.

Hind tibiae red. Tegmina usually dark brown, flecked

with dusky and pale spots. A robust species with strongly

transverse interspace. Prosternal spine variable, rather

short. Ovipositor similar to that of M. bqrealis or a little

stouter. (Very rarely examples are found with tegmina and

v^-ings considerably exceeding end of hind thighs.)

Huckleberry Locust, M. fasciatus, p. 501.

WW. Hind thighs not obliquely banded, rarely with traces of

dusky on dorsal part of inner face. Hind tibiae vari-

able. Tegmina brownish olive, immaculate or very

nearly so. General color varying from greenish to

brownish olive above with black markings; luteous

below, sometimes cherry red on underside of hind thighs

and tibiae. Interspace varying from subquadrate to

rather strongly transverse. Tegmina very variable in

length, sometimes passing hind femora. Prosternal spine

variable, most resembling that of M. femur-rubrum. Scoop

of ovipositor in side view without angulation at junction

with stem Northern Locust, M. borealis, p. 506.

American Locust.

Schistocerca serialis (Thimberg).

Fig. 85; Plate 22, figs. 1, 2.

Gryllus serialis Thunberg, Mem. Acad. Imp. Sci. St. Petersbourg, vol. 5,

p. 241 (1815).

Libellula americana Drury, IUus. Nat. Hist., vol. 1, p. 128, pi. 49, fig. 2

(1770).

Schistocerca americana Morse, Psyche, vol. 8, p. 271 (1898).

—

Waldex,

Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 108 (1911).

Very large, but of graceful form. Face slightly retreating.

Antennae about equal to head and pronotum. Prosternal spine

long, cylindrical, tapering a httle to a dull point, slightly curved

backward. Mid-carina indicated on metazone. Tegmina very

long, narrow. Wings ample. Last abdominal segment (cf ) not

enlarged; subgenital plate elongate, tapering, deeply and acutely

V-notched at tip. Supra-anal plate elongate, narrow,- somewhat

trisulcate, the sides sinuate, strongly narrowed before the almost

cuspidate tip. Furcula not developed. Cerci of male one and
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one-half times as long as broad, tapering a little to a broad, trun-

cate tip which is shallowly silicate externally. Cerci of female

short, broadly lanceolate.

Color: reddish or yellowish brown above, much varied with

spots and stripes, yellowish beneath. A broad j'cUow mid-

dorsal stripe from vertex to end of dorsal field of tegmina. Eyes

brown. Face yellow, with dusky stripe running downward from

eyes. Sides of prozone with three longitudinal yellow stripes on

dorsal and ventral margins and in middle; sides of metazone

yellow. Sides of meta- and mesothorax with wide yellow oblique

stripes. Tegmina semitransparent on distal portion, heavily

maculate with dark brown spots, and yellow along costal border.

Fia. 85.—American Locust, Schislocerca scrialia. Male, (.\fter Lugger.)

Wings transparent, veins yellow toward base. Hind femora

yellow with one or two dusky streaks on outer face. Hind tibiae

yellowish or red, spines yellow, tipped with black.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 52-55 39-42 42-44 23-24 12

Female 62-68 48-55 50-55 28-30 13-15 mm.

This large and handsome Locust will be recognized at once by
its great size and conspicuous markings. It occurs in New Eng-

land but rarely, and must be considered as a purely adventive

species, a wanderer from the Southwest. It has been repeatedly

observed near New York City and it probably reaches south-

western Connecticut not infrequently. Walden reports taking

a female at Hamden, Ct., a few miles north of New Haven on

August 23. Air. F. H. Sprague reported finding it at Wollaston,

Mass., near Boston, on October 1, 1883, "tolerably abundant in

one spot on the beach, among the tall grass below high-tide mark."

No satisfactory explanation of its occurrence in numbers at this
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locality has ever appeared, and no specimens have been seen

since. It is, however, a species of wide distribution and powerful

flight and its presence in Connecticut may be expected at any

time. It ranges over the eastern part of the United States, the

West Indies, and a large part of South America.

Its flight is extended, swift, somewhat jerky, and rustling, and

it perches indifferently on all sorts of vegetation from tall grasses

and weeds to trees, rarely alighting on the ground. Rank growths

of grass, weedy jungles, shrubby pastures, and stubble-fields are

its usual haunts, though it may be met with almost anywhere.

In the southern States adults occur throughout the year, but

are said to be more plentiful in autumn. Its life history varies

much with the latitude, and irregularities are probably largely

due also to variations in time and place of oviposition and rate

of development.

Rusty Locust; Leather-colored Locust; Striped Rusty
Locust.

Schistocerca alutacea (Harris) and Schistocerca alutacea rubiginosa (Scudder).

Fig. 86; Plate 12, fig. 2; Plate 22, figs. 1, 2.

Acrydium alutaceum Harris, Rept. Ins. Inj. Veg., p. 139 (1841); Treatise,

3d ed., p. 173 (1862).—Smith, Rept. Ct. Bd. Agric. for 1872, p. 373

(1873).

Acridium alutaceum Fernald, Orth. N. E., p. 31 (1888).

Schistocerca alutacea Morse, Psyche, vol. 8, p. 270 (1898).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 108 (1911).

Acridium rubiginosum Scudder, Boston Jonrn. Nat. Hist., vol. 7, p. 467

(1862).—Fernald, Orth. N. E., p. 31 (1888).

Schistocerca rubiginosa Morse, Psyche, vol. 8, p. 269 (1898).

—

Walden,

Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 109 (1911).

Large, with robust thorax, particularly in the female. Face

nearly vertical. Antennae ranging from equal to nearly twice

as long as head and prothorax. Pronotum rounded above,

sometimes a little tectiform, the disk of metazone somewhat

flattened; mid-carina distinct or obsolete, lateral carinae absent,

Tegmina long; wings long, transparent, or a little yellowish

toward base. Feet and legs large, with coarse spines and very

large pulvilli. Cerci of male oblong, one and one-half times as

long as wide, apex shallowly sulcate, sides a little convex, apical

margin a Httle oblique, emarginate or concave. Cerci of female
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broadly ovate-lanceolate, bluntly pointed. Apex of subgenital

plate deeply V- or U-shaped eniarginatc. Furcula indicated by
two slight witlcnings of posterior niarfj;in of last dorsal segment.

Color: xinstriped phase.—Rusty brown above, either nearly

uniform or with the tegmina

thickly marked with slightly

darker spots; beneath brownish

yellow. The ground color

above varies from reddish to

yellowish in tint and sometimes

in late autumn to an olive gray

with rusty tegmina. Rarely,

a yellowish mid-dorsal stripe is

present. The spines of the

hind tibiae are yellow with

black tips and often contrast

strongl}' with the tibiae.

Striped phase: generally rusty

yellow above, paler beneath,

the tegmina of the female often

with darker spots. A conspic-

uous pale yellow mid-dorsal

stripe extends from vertex of

head to end of tegmina. Fre-

quently the color of fresh spec-

imens, females particularly, is

a deep olive green on the sides

of the body and face of the hind femora, largely supplanting the

rusty tint over the entire body.

Fio. 86.—Striped Rusty Locust, Schitlocerca

alulacea cdutacea. Female. Wings of left side

spread. (After Lugger.)

Male . .

Female

.
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they should not be so regarded. Typically, the unstriped form

has a less compressed head and prothorax, wider and less

prominent vertex and facial costa, often slightly stouter fore

femora and shorter hind femora. This form inhabits dry areas

on sandy and gravelly soils, railroad embankments, etc., clothed

with bunch-grass, scrub-oak, sweet-fern and pitch-pine thickets.

The striped form is characteristic of wet, swampy tracts, among
rank grass, weeds, and bushes. What the relation is between

the two forms and their different environments has yet to be

determined.

S. ruhiginosa has been taken at Manchester, N. H. (Fogg);

Andover, Peabody, Dedham, Wellesley, and Provincetown,

Mass.; and in numerous localities in Rhode Island and Connec-

ticut. *S. alutacea is known from Wareham and West Chop,

Mass., and several localities in southern Connecticut. Dates of

capture of adults range from August 5 to October 30. Owing
to the greater activity of the males, this sex seems greatly to out-

number the other, though both fly freely and far, frequently

alighting on tall bushes and trees after being flushed from the

grass of the swamps where they live.

This species is distinctly injurious when occurring in numbers
on or near cranberry bogs, owing to its destruction of the growing

cranberries, which it bites open and destroys in search of the

seeds.

White Mountain Wingless Locust.

Podisma glacialis (Scudder).

Plate 11, fig. 6-8; Plate 23, figs. 17, 18.

Pezoiettix glacialis Scudder, Boston Journ. Nat. Hist., vol. 7, pp. 630, 631,

pi. 14, figs. 9, 10 (1863).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1,

p. 149 (1868).—Fernald, Orth. N. E., p. 29 (1888).

Podisma glacialis Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 98 (1897).

—

Morse, Psyche, vol. 8, p. 272 (1898).—Walker, Can. Ent., vol. 35, p.

295 (1903).

Body subcylindrical, of female somewhat depressed, and abdo-

men weakly carinate above. Interspace between mesosternal

lobes strongly transverse. Antennae shorter than hind femora

in male, three-fourths as long in female. Tegmina and wings

absent. Fore and middle femora of male enlarged; hind femora
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of both sexes rather slender. Abdomen of male recurveti at

apex, the subgenital plate tuberculate posteriorly. Cerci long,

straight, tapering in basal half to two-thirds or one-half their

basal width, flattened at the tip, which is rounded dorsally, angu-

late ventrally, black. Furcula processes slender, tapering, black,

about twice as long as last dorsal segment.

Color: dark olive green above, yellowish or greenish white

beneath, legs greenish, hind femora rich cherry red beneath.

Lateral lobes of pronotum white below, greenish black on dorsal

half, this continued anteriorly and posteriorly on head and thorax

and in male along sides of dorsum of abdomen. In the male a

dorsal median stripe of greenish yellow or white covers pronotum,

and is continued backward as a row of spots on abdomen. Eyes

olive brown. Hind tibiae green, hind femora often indistinctly

fasciate. Entire body thinly clothed with moderately long,

colorless pubescence. Surface of body of male shining, of female

waxy. In 3"0ung examples of both sexes, and rarely in adults,

the color above is not solid but mottled, giving a variegated

appearance. Rarely (in the female especially), the olive green

of the upper surface is suffused with claret red.

Measurements.

Body Hind femora Antenna

Male 15-17.5 9.5-10.8 8-9

Female 19-28 10 -12 7-8.5 mm.

This singular species received the name of Wingless Mountain

Locust from specimens captured in the White Mountain region

of New Hampshire, but, as we know today, it is a mountain

species only in the warmer part of its range. It is a common
and widely distributed inhabitant of the colder and damper parts

of the boreal area of New England, being more completely at

home in the moist zone of the mountains and the damp forests

and brushy bogs and swamps of the northern and eastern sec-

tions. It is a thicket-lover and as such is characteristic of the

subalpine region of the higher mountains, but search has revealed

that it is equally common at low levels in similar conditions.

Thus, in Maine, I have found it in sphagnum bogs near Lake

Umbagog but slightly above the lake level (about 1,250 feet);

Harvey (Psyche, vol. 8, p. 77, 1897) took it at Jackman at an

elevation of approximately 500 feet in open woods and bogs;
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and in the summer of 1913, I secured it at Orono on the shrubby-

margin of a sphagnum bog at 140 feet, and at Roque Bluff, also

on a bog, practically at sea level, and within a few rods of the

sea-shore.

Exact data are of exceptional interest in this connection and

may be given at this point. Specimens have been studied from

the following localities and unless otherwise accredited were

taken by the writer:—Machias, Roque Bluff, Whitneyville,

Cherryfield, Houlton, Mt. Katahdin (F. P. Briggs), Orono,

Jackman (Harvey), and Speckled Mt. (2600-2800 ft.), Oxford

Co., Me.; Mt. Pequawket and Mt. Washington (3100 to 5500

ft.), N. H.; Mt. Mansfield, Kilhngton Peak, Ascutney Mt., and

Mt. Equinox, Vt.; and Mt. Greylock, Mass. These more

southern mountain tops maintain a suitable boreal environment

now cut off, like so many islands, from the main body of similar

conditions, and the presence of this Locust upon them is a par-

allel case to that of the White Mountain butterfly (Oeneis

semidea) whose nearest kin are to be found in Labrador.

This is a sluggish insect and often escapes notice among the

vegetation of its haunts by reason of its inconspicuous green

color. The males, however, are good leapers on occasion and

on bright warm days become fairly active, yet both sexes may
often be taken in the hand. If alarmed, one or two quick leaps

place them in security in the recesses of the covert, whence they

slowly emerge, with an air of deliberative curiosity. In the cool,

moisture-laden atmosphere of their haunts they live, literally

and figuratively, a quiet life. They cannot fly from place to

place, they cannot even flutter or call to their mates. When
clouds pass over the sun they hide away, and when it reappears

they likewise emerge and crawl sluggishly about, basking in the

grateful warmth. Where they are numerous, a 'watchful wait-

ing' policy is wisest for the student in favorable weather condi-

tions, but the sweep-net is the most effective means of discovery.

This Locust does not seem to be associated in habits with any

particular plant or family of plants. Scudder recorded it on the

"close branches of the dwarf birch {Betula nana)" in the White

Mountains; I have usually found it on or among some of the

various species of Ericaceae characteristic of the bogs and moun-

tain tops, but it is also fond of raspberry and blackberry bushes;
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my largest series, in several different stages, was obtained in a

raspberry thicket which had sprung up in a litth^ clearing in the

forest. Walker says that in Ontario it fri'(iucnts the ix'aked

hazel and arbor-vitae, and the southern variety has been reported

from hemlock in Pennsylvania.

The species is represented in New England, so far as known,

only by the typical form with broad cerci. Both this and the

southern variety with narrow cerci, P. (j. variegata, are recorded

from Ontario by Walker. The latter form was described from

Ithaca, N. Y. I have found it common in the Catskill Moun-
tains (Kaaterskill High Peak, 3800 ft.) and the southern Appala-

chians (Grandfather Mt., Roan Mt., Balsam Mts., 3800 to 5500

ft.). It has been reported also from Pennsylvania (Rehn ei al.)

and as far west as Minnesota (Somes). This extended distribution

of an entirely flightless boreal Locust, whose only practical

means of dispersal is by its own unaided leaps, is of special inter-

est in revealing the long period of time and the very gradual

change of conditions during the withdrawal of the great ice-sheet

from northeastern America. Not by extended flights of many
miles- at a time was the land in the wake of the retreating

ice-sheet repeopled b}^ this species, but by hopping, hopping,

hopping, a foot or a yard at a time, pressing northward as the

vegetation and circumstances permitted, clambering up the

mountains as fast as the forest line advanced, dying out in the

southern areas and on dry slopes as "the fatal sea of warmth

filled the valleys below" and swept onward far to the north,

until now such colonies as that on the summit of Ascutney Mt.

are forever cut off from their kind.

Purple-striped Locust; Purple-striped Green Locust.

Hesperotettix brevipennis (Thomas).

Fig. 87; Plate 11, figs. 1, 2; Plate 23, figs. 19, 20.

Ommatolampis breinpennis Thomas, Bull. U. S. Geol. Surv. Terr., ser. 1,

vol. 1, no. 2, p. 67 (1874).

Hesperotettix breinpennis Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 63, pi.

5, fig. 2 (1897).—Morse, Psyche, vol. 8, p. 271 (1898).—Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 110 (1911).

Of small size and pleasing coloration, the female appearing

rather stout owing to the brevity of the tegmina and wings.
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Fig. 87.—Purple-striped Locust, Hesperotettix

hrevipennis pratensis. Female. (After Lugger.)

The New England form has shorter tegmina and

wings.

Face decidedly retreating, the vertex prominent, and the eyes

closely approaching each other on the top of the head. Prono-

turn with distinct, percurrent median carina, lateral carinae

wanting. Prosternal spine conical in female, slender and taper-

ing in male, sharply pointed. Tegmina narrow and short,

extending about one-half the length of the hind femora, leaving

end of abdomen uncovered. Hind femora of medium size.

Subgenital plate ending in

a submarginal tubercle; the

base of the dorsal margin

much ampliate. Supra-

anal plate triangular,

pointed, the sides straight.

Cerci symmetrical, trian-

gular, twice as long as

width of base, tapering

evenly to a conical point.

Furcula reduced to a pair of small flattened tubercles.

Color: bluish grass-green, darker above, yellowish beneath,

striped with purplish red on dorsal mid-line of pronotum and

abdomen, dorsal field of tegmina, and femora. Antennae red-

dish. Eyes brown. Vertex of head with dusky spot, sometimes

continued backward over occiput. Dusky lateral stripe of

pronotum restricted to prozone, narrow, irregular. Hind tibiae

green or blue; spines pale at base, black-tipped. External and

internal genicular spots of hind femora black. Whitish lines,

often bordered with dusky purple, run downward from the eyes,

below lateral stripe on prozone, and obliquely on sides of meso-

and metathorax.

Measurements.

Male . .

Female

Body
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pole, Mass., and in 1914 and 1915, I secured specimens at Dover,

Mass. These are the only New England localities known,

though it probably occurs in Rhode Island and Connecticut, and

possibly some of our other States.

It is very local in distribution, although the type of environ-

ment which it frequents is of widespread occurrence and covers

large areas. It lives among the tufted growth of bunch-grass or

"broom-sedge" (Andropogon scoparius), on dry, sterile, sandy,

or gravelly soil, a background with which its coloration har-

monizes singularly well, and it is not likely to be seen without

special and even extended search.

It is a sluggish insect, crawling calmly about and hopping

weakly when disturbed. The season during which adults have

been taken appears to be relatively short, captures having been

recorded from July 10 to August 30.

Swamp Locust.

Paroxya clavnliger (Serville).

Figs. 88, 89; Plate 2.3, figs. 13, 14.

Acridium (Oxya) clavvliger Serville, Orthopt^res, p. 676 (1839).

Paroxya atlantica Fernald, Orth. N. E., p. 34 (1888).

Paroxya floridana Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 383, pi. 25,

fig. 10 (1897).—Morse, Psyche, vol. 8, p. 296 (1898).—Waldex, BuU.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 122 (1911).

Of large size and elegant form. Body nearly cylindrical, but

slightly compressed. Antennae very long and slender. Head
large and eyes prominent in both sexes. Mid-carina of pronotum
distinct throughout. Tegmina long and narrow, equalling or

falling a little short of end of body. Prosternal spine long,

acutely conical or sub-cylindrical, very acutely pointed. Hind
femora long, slender, but strong. Cerci long, equalling supra-

anal plate, narrow, the apex incurved, flattened, and expanded
nearly to the width of the base, often indistinctly bilobed by a

slight emargination distally, the upper lobe larger, convexly

rounded apically, the lower lobe half as wide, subangulate. The
furcula consists of a pair of straight, parallel or divergent, flat-

tened, tapering fingers from broad bases, about as long as last

dorsal segment. Subgenital plate very short ventrally, the
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dorsal margin thickened, ampliate at base, flaring, convex or

truncate behind; below the dorsal margin, the sides are shallowly

excavate, passing straight backward to a bluntly rounded sub-

marginal apex.

Olive brown or green above, greenish yellow beneath; femora

green; hind tibiae bluish green. Antennae dusky, narrowly

Fig. 88.—Swamp Locust, Paroxya clavuliger. Male. (After Blatchley.)

Fig. 89.—Same. Female. (After Blatchley.)

ringed with pale. Lateral stripe broad, even, black, continuous

from eye to base of abdomen below tegmina, sometimes less

heavy on metazone of female; below this the whole side of face

and body faintly greenish white. Hind knees black.

Measurements.

Body Tegmina Hind femora Antenna

Male 20-25 13 -16 12 -13.5 13 -15

Female 26-36 14.5-20 15.3-18.7 8.5-11 mm.

The hind femora usually pass the tegmina by one or two milli-

meters in the male and two or three in the female.

A few melanic examples have been taken of a peculiar, nearly

uniform oily greenish black. These were secured at Faneuil
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Station near Boston, Mass., on salt-marsh at the side of the rail-

road track; the locality has since been destroyed by the march

of modern improvements. Whether the color had any relation to

the salt-marsh environment, or to carbonaceous matter deposited

from the smoke and cinders of trains remains to be detennined.

This is a slender-bodied Locust of medium size, graceful form,

and elegant appearance which will be readily recognized when
captured. It occurs locally in swamps and marshes in southern

New England, sometimes on cord-grass (Spartina) growing in

the tide-water ditches of salt-marshes, sometimes in the tall

sedges and rank weeds of bushy inland meadows and swamps.

It is usually common but not abundant where found. It is an

alert and active Locust but seeks safety in trj-ing to escape

observation by sidling around put of sight behind the stouter

stems of grasses and weeds rather than by flight, to which it

resorts only when closely approached or alarmed. It leaps well

and quickly, but its flight is comparative!}' short.

It inhabits only the warmer, southern part of New England

and is a late-maturing species. It has been taken from July 22

to August 30 at Cambridge, Faneuil, Newtonville, and Walpole,

Mass.; Deep River, Niantic, North Haven, and Stamford, Ct.

Walden reports it also from Branford, New Canaan, New Haven,

Westville, and Wallingford, Ct., from August 25 to October 14.

Immature examples were plentiful at Faneuil, Mass., on July 22.

Lesser Migratory Locust.

Melanoplus mexicanus atlanis (Riley).

Plate 22, fig. 3-7.

Pezotettix mexicana Saussure, Rev. et Mag. Zool., ser. 2, vol. 13, p. 160

(1861).

Caloptenus atlanis Rilet, Ann. Rept. Ins. Mo., vol. 7, p. 169 (1875).

Melanoplus atlanis Ferxald, Orth. N. E., p. 33 (1888).

—

Sccdder, Proc.

U. S. Nat. Mus., vol. 20, p. 178 (1897).—Morse, Psyche, vol. 8, p. 279

(1898).—Waldex, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 117 (1911).

Melanoplus mexicanus atlanis Hebard, Proc. Acad. Nat. Sci. Phila., p. 271

(1917).

Of medium size, the male rather slender; a little compressed.

Antennae short, about equal to head and pronotum. Crown
of head raised above pronotum. Pronotum depressed at princi-
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pal sulcus, the mid-carina distinct only on metazone. Prosternal

spine distinctly conical, rather bluntly pointed. Mesosternum

strongly protuberant in male, less so but distinctly in female.

Mesosternal interspace quadrate or longitudinal in female;

longitudinal and much narrowed in male. Tegmina elongate,

narrow, usually exceeding hind knees by 2 to 3 mm. Hind

femora of graceful outline but strong. Subgenital plate long,

upturned, emarginate at tip, the sides of the dorsal margin

widened at base. Cerci short, less than twice the width of the

base, and subtrapezoidal, the ventral side of apex obliquely

excised, the dorsal margin a little concave, apex bluntly rounded,

shallowly sulcate, in same plane as base. Ovipositor with scoop

of upper valves rather short, angulate at base. Cerci of female

short, ovate, sides convex.

Color: dark olivaceous or reddish brown above, greenish yellow

to yellow beneath. Hind tibiae and often the under side of the

hind femora red; in other examples the hind tibiae are greenish,

blue, or either of these colors at base and reddish at tip. Lateral

fuscous stripe usually noticeable on head and prozone, but often

much broken up and irregular. Tegmina usually with a very

distinct median line of dusky spots alternating with pale ones,

and numerous smaller dusky flecks near the apex. Metepisternal

pale stripe distinct. Hind femora fasciate with oblique dusky

bands. Altogether, the dusky markings are decidedly more

prominent than in M. femur-ruhrum.

The hind tibiae are normally red, but in about ten per cent of

cases or less they are either reddish at tip and otherwise colored

at base, or luteous, glaucous, or bluish. In this respect males

seem more variable than females.

Measurements.

Total Body Hind femora Tegmina Antenna

Male 20.5-27 17-21.5 10-13 15 -21 7 -8.5

Female 20-29 16-27 10-14 14.5-22 6.5-8 mm.

The tegmina pass the hind femora from 1.5 to 6 mm., usually

about 2 to 3 mm.
The Lesser Migratory Locust is a near relative of the dreaded

Rocky Mountain Locust or Grasshopper which devastated the

western States in 1875-8,. and it has many of the characteristics

of its larger relative, including a capacity for multiplying to
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a harmful extent that not infrequently manifests itself under

suitable conditions. Depredations commonly attributed to the

Red-legged Locust are probably often caused by this species. It

appears early in the season (June 17 to 21) and continues until

late in the fall (November 16). It is found locally over the whole

of New England from Nantucket to Canada, from the seashore

to the alpine summits of our highest mountains. In the summer
of 1913, it was by far the commonest and most generally distrib-

uted of any of the genus throughout northern and eastern Maine,

at all elevations from the seacoast to the summit of Mt. Katahdin,

where it was abundant in the sedge of the tableland. By pref-

erence it inhabits sandy and gravelly spots or slopes on light soil,

but being active and strong of wing, with a tendency to rove, it

may be met with nearly anywhere.

Huckleberry Locust; Banded Locust.

Melanoplus fasciatus (Walker).

Plate 22, figs. 23, 24.

Acridium fasdatum Walker (Barnston MS.), Cat. Dermapt. Salt. Brit.

Mus., vol. 4, p. 680 (1870).

Pezotetlix borealis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 464 (1862).

—

SxHTH, Proc. Portland Soc. Nat. Hist., vol. 1, p. 149 (1868).—Fernald,

Orth. N. E., p. 30 (1888).

Mdarwplus redws Ferxald, ibid., p. 32 (1888).

Melanoplus fasciatus Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 267, pi. 18,

fig. 2-4 (1897).—Morse, Psyche, vol. 8, p. 53 (1898).—Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 119 (1911).

Of medium size and stout build, the short tegmina and the

exceptional breadth of the thorax increase the stocky appearance

of the insect. The pronotum is short and stout, in side view

horizontal above, and the prozone full. The prosternal spine of

the male is rather short, cylindrical, and blunt-tipped; of female

short and variable, conical or cylindrical with either a conical or a

blunt tip. Tegmina and wings variable, usually extending on the

hind femora one-half or two-thirds their length; rarely individ-

uals are found with fully developed tegmina and wings. Hind

femora notably stout, well rounded in both lateral and vertical

views. Abdomen of male strongly upturned at apex, the sub-

genital plate in side \'iew with lateral margins dilated at base,
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sinuate, and apex acute ; from above the sides are nearly straight

and the apex blunt, convex. Cerci four times as long as middle

breadth, nearly straight, tapering on basal third, the distal two-

thirds nearly equal in width, ending in a broad, rounded tip

which is a little more produced on the ventral side and often some-

what flattened and even grooved, the whole organ very slightly

incurved. Furcula reduced to a pair of minute, widely separated

tubercles. Ovipositor of female exserted, large, but upper valves

lacking angulation at base of scoop.

Color: usually a dark rufous brown above, paling to light red

toward end of tegmina. Hind femora conspicuously banded with

fuscous at base, apex, and thirds. Hind tibiae bright cherry red

throughout, or more or less yellowish or even glaucous at base.

Lateral black stripe usually distinct, sometimes nearly obsolete,

often cut obliquely on prozone by a pale line. Beneath pale

yellowish white or gray. The ground color above sometimes

varies to ivory white on head, pronotum, dorsal field of tegmina,

and hind femora, producing a conspicuously variegated or

banded pattern. This color variety occurs usually in near

proximity to open sand areas. I have taken examples of it at

Orono, Me., and Provincetown, Sudbury, and West Chop, Mass.

Male .

.

Female

Measurements.

Body Tegmina

16 -19 7.5-10.5

16.5-25.5 9 -12

Hind femora

9.3-10.7

10.7-12.7

Antenna

7.5-9

6.5-8.5 mm.

Long-winged Form.

Total Tegmina Wings

22 14.5 16 mm.

This species is usually recognized at once, the cerci of the male

being quite distinct from those of any other of our species, and

the typical female may be known by the length and attenuated

form of the abbreviated tegmina. In the case of the long-

winged female and specimens causing doubt, the heavily fasciate

fernora, the decidedly transverse metasternal interspace, and

the prosternal spine—broad at base, conical, with rounded apex,—

•

should remove any uncertainty.

This is a very widely distributed species, from Newfoundland

and Labrador southward to the mountains of Alabama and west-

ward to Arkansas, Colorado, Alberta, and Washington. Partly
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in consequence of this it has received an unusual number of

names, having been called, in addition to those cited, Melanoplus

curtus in Colorado and Melanoplus haconi in Arkansas. The
long-winged form was described from Michigan and was not

known from New England until I took it at a high elevation on
Mt. Katahdin in the summer of 1913. It thus seems to be

associated with a cool climate.

While widely distributed, this species is common only locally

and is most often met with in dry, sterile, uncultivated land,

frequently where it is elevated and rocky, among thickets of

huckleberry bushes and similar under-shrubs, on mountain tops

and in open pitch-pine woods growing in sandy soil, or about
the margins of bogs.

It is a sluggish insect and persistence in search is needed to

startle the lurking inmates of a thicket into acti\dty and make
them reveal themselves; but when aroused the powerful hind

legs enable it to take long leaps in evading pursuit.

Unobtrusive, retiring, Hving only in the wilder, untilled parts

of a wide ext.ent of the country, this Locust in its habits and
relation to the wilderness might appropriately receive a name
associated with the aboriginal inhabitants.

It matures in June, sometimes before the middle of the month,
and may still be seen in September and perhaps in October,

though it is probably most abundant in July. Adults are

recorded from June 13 to September 5. As may be inferred from
previous statements regarding its distribution, it inhabits all of

the New England States. I have taken it in various quarters

of Maine from sea-level to 4700 feet altitude, on the Province-

town sands, the moors of Nantucket and Martha's Vineyard, and
in many other parts of our district.

Red-legged Locust.

Melanoplus femur-rubrum (DeGeer).

Fig. 90; Plate 22, fig. 8-12.

Acrydium femur-rubrum DeGeer, M^m. Hist, des Ins., vol. 3, p. 498, pi. 42,

fig. 5 (1773).—Harris, Treatise, 3d ed., p. 173 (1862).

Caloptenijis femur-rubrum Smith, Proc. Portland Soc. Nat. Hist., vol. 1,

p. 150 (1868); Rept. Ct. Bd. Agric. for 1872, p. 362 (1873).

Melanoplus femur-rubrum Fernald, Orth. N. E., p. 33 (1888).

—

Scuddeb,
Proc. U. S. Nat. Mus., vol. 20, p. 278 (1897).—Morse, Psyche, vol. 8, p.
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282 (1898).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 118

(1911).

Of medium size. Crown of head a little raised above level of

pronotum, which is a little depressed at principal sulcus. Mid-

carina distinct only on metazone, but often indicated on prozone,

usually more noticeable than in M. m. atlanis. Mesosternum

not protuberant. Prosternal spine cylindrical, with bluntly

rounded, almost bulbous tip. Tegmina elongate, narrow, passing

hind knees and body usually by two or three millimeters. Last

abdominal segment of male enlarged, broad, upturned. Sub-

genital plate short, rounded, its dorsal margin strongly ampliate

at base. Cerci nearly straight, elon-

gate, tapering on basal half, subequal

apically, and about half as wide as base,

the tip obhquely cut off ventrally.

Furcula long, arising from broad bases,

FiQ.9o.-Red-iegg^ Locust. Me- at first divergent, then parallel and
lanopius femur-rubrum,—the com- tapering, half as loug as the cerci. Ovi-
mon " Grasshopper." Male. (After -j r r i -xi r

Biatchiey.) positor 01 female with scoop ot upper

valves elongate, rounded, or sub-angu-

late at base. Cerci of female one and one half times as long as

wide, the sides of apex concave.

Dark oHvaceous or rusty brown above, ohve green to yellow

beneath, the hind tibiae and under side of hind thighs bright

cherry red. Lateral stripe usually distinct on head and prozone

but sometimes much broken up, A median line of dusky spots

is nearly always present on the tegmina but these are often

extremely faint. Metepisternal pale stripe distinct. The hind

femora show remnants of dusky cross bands on the dorsal part

of the inner face, and sometimes faint indications are also

visible externally.

Measure^nents.

Total Body Tegmina Hind femora Antenna

(average 23-25)

Male 18.7-27.5 16-23 13 -20 10.7-13.3 6.5-10

Female 22 -30.7 18-28 15.5-23 11 -15 6.5- 9 mm.

Tegmina cf. Hind fern,

Male equal — +5
Female —1 — +5
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Though cxceedinp;ly nilmorons and quite variable in size and

coloring, no marked varieties occur in this species. The crown

of the head and disk of the pronotum are occasionally rose red in

color, in both young and adults, and very rarely the hind tibiae

are of some other color than red, e.j/., yellowish, greenish, or blue,

—

a pattern more often met with in arid situations in the West.

In New England, however, a Locust with hind tibiae otherwise

than red may be regarded as almost certain to be of another

species than this.

The Red-legged Locust is probably the commonest, most

nearly ubiquitous "Grasshopper" found in New England, inhabit-

ing the entire district, and likely to occur in any plat of grass or

sedge from seashore to mountain top, at least in the southern

and western half. In August, 1913, it was decidedly less abun-

dant and less generally distributed in northern and eastern Maine

than M. m. atlanis, but whether this condition is usual I am un-

able to say.

Its adaptability to different conditions of environment is

marked, as is shown by its widespread distribution over the

greater part of the continent; yet it undeniably shows a prefer-

ence for the damper parts of open fields, pastures, and wild

lands, as compared to the drier portions usually frequented

by M. m. atlanis.

It matures later than most members of the genus, usually not

until late July, and is active until snow falls. Immature

examples may be found at least until September, there being

apparently great variation in the time of hatching.

The destruction caused from time to time in New England by

Locusts is generally ascribed to this species and usually with

good reason, though the Lesser Migratory Locust (M. m. atlanis)

is frequently concerned, and the Clear-winged Locust {Camnula

pellucida) is open to suspicion, particularly in northern Vermont

and New Hampshire. Less often the Two-striped Locust (Af.

bivittatus) becomes destructive locally.
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Northern Meadow Locust.

Melanoplus borealis (Fieber).

Plate 22, figs. 13, 14; Plate 23, figs. 5, 6.

Caloptenus borealis Fieber, Lotos, vol. 3, p. 120 (1853).

Melanoplus extremus Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 287, pi. 18,

fig. 10 (1897).—Morse, Psyche, vol. 8, p. 292, pi. 7, figs. 41, 41a (1898).

Of small to medium size and appearing of short form owing to

the brevity of tegmina and wings (in the more common examples)

.

Head and eyes moderately prominent. Prosternal spine of

female short, conical, bluntly rounded at tip; of male long,

cylindrical, taper-pointed. Pronotum full, horizontal above.

Tegmina and wings very variable, equalUng the abdomen ( cf , 9 )

,

covering only two-thirds ( 9 ) , or much surpassing it ( cT ) . Hind

femora slender. Subgenital plate of male in side view with

dorsal margin sinuous, the hind margin a little flaring, entire,

convex, sometimes truncate. Cerci short and broad, not reach-

ing end of supra-anal plate, less than twice as long as broad,

roughly trapezoidal, both apical angles rounded, the dorsal more

produced, the dorsal margin a little concave. Furcula two-thirds

as long as supra-anal plate, two or three times as long as last dorsal

segment, the fingers straight, nearly parallel, tapering from

broad, flattened bases and united for one-third their length.

Ovipositor of moderate length, the dorsal valves in side view

lacking an angulation at the base of the scoop. Cerci of female

acutely pointed, attenuate, nearly twice as long as broad, more

or less variable in length and form but usually approaching

those of M. femur-ruhrum rather than M. m. atlanis.

General coloration brownish olivaceous above, paler beneath,

with black markings, and often varied with red on hind femora

and tibiae. Lateral stripe nearly or quite sohd on head and

prozone, absent from metazone, much broken on sides of thorax

and abdomen, but usually conspicuous in the male, covering

sides and end of subgenital plate. Tegmina sometimes with a

median row of fine, faint dusky spots. Hind femora not banded.

Hind tibiae cherry red, yellowish, or even glaucous, palest at

base.

Measurements.

Total Body Tegmina Teg. cf. Hind fern. Hind femora Antenna

Male 15-22 15 -19 9.5-16 -3—1-3 9.4-11.2 7.5-9

Female . . 16-24 15.5-24 10 -18 -4-+3 10 -12.6 6 -8 mm.
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While teginina of every length between the extremes given are

to be found, most individuals fall distinctly into either a short-

winged or a long-winged series. The long-winged form seems

to be more plentiful at high elevations and in high latitudes. It

is quite variable in coloring as well as in wing-length. Typically,

its general coloration of olive with black markings is quite

characteristic; but the female especially often departs widely

from this type and when long-winged resembles M. femur-

rubrum.

The Northern Meadow Locust makes its appearance early

in the season, reaching maturity in late June or early July, and

in the White iMountain region is still not uncommon in early

September. Like its relative the Red-legged Locust it is partial

to cool, moist places and is usually found in the dense, succulent

grass of meadows and springy runs, in cold bogs, and among the

patches of sedge on the mountain tops. Its flight is like that of

the Red-legged Locust but not as prolonged.

It probably inhabits all of Maine except the low, warm south-

west corner, as well as the boreal parts of New Hampshire and

Massachusetts. Outside of New England, it occurs over a wide

extent of Canada, and is recorded from Nebraska, Wyoming,

Alaska, and Arctic America. Owing to its only partial occu-

pancy of our territory exact records are of interest:—I have

taken it at Cherryfield, Houlton, Mars Hill, Fort Kent, Orono,

and Norway, Me.; North Conway, Jackson, Randolph, and

various points on Mt. Washington, N. H.; Newport, Troy,

Jay, Montgomery, Hyde Park, Woodstock, and the summit of

Ascutney Mountain, Vt.; on the top of Mt. Greylock and at

Winchendon, Mass, It has also been sent me from Hudson, Me.,

and Scudder took it in the alpine region of Mt. Washington and

Mt. Madison, N. H.

Little Locust.

Melanoplus confusus Scudder.

Plate 22, figs. 15, 16; Plate 23, figs. 3, 4.

Melanoplus confusus Sctjdder, Proc. U. S. Xat. IMus., vol. 20, p. 339 (1897).

Caloptenus minor Scudder, Proc. Boston Soc. Nat. Hist., vol. 17, p. 478

(1875).

Melanoplus minor Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 337, pi. 22,
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fig. 9 (1897).—Morse, Psyche, vol. 8, p. 293, pi. 7, figs. 42, 42a (1898).

—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 119, fig. 45 (1911).

This is a species of small or medium size and is rather short-

bodied in appearance owing to the brevity of the tegmina and

wings. Pronotum horizontal above, prozone full in female.

Prosternal spine very variable, long or medium, cylindrical or

conical, blunt, acute, or tapering, stout or rather slender, erect

or inclined backward. Hind femora stout, plump. Subgenital

plate short, its hind margin rounded and thickened, a little

protuberant in the midhne. Cerci a little exceeding supra-anal

plate, with broad, nearly equal base, suddenly narrowed on

ventral side to two-thirds the basal width, the tip bent upward

and inward, its dorsal margin flattened. Furcula spines of

medium length, a little shorter or longer than last dorsal seg-

ment, flattened or cyKndrical, parallel, well separated. Valves of

ovipositor short, little exserted, the tips strongly recurved;

the scoop of the upper valves very short, angulate at base.

Color: olivaceous or rufous brown above, yellowish white or

pale yellow beneath. The dorsal part of the head, pronotum and

all femora is occasionally a bright lake red, sometimes pale

tawny; the tegmina are almost invariably spotted with fuscous.

Lateral stripe conspicuous on head, prozone, and side of body

where it is cut by a distinct obhque white stripe. Hind femora

obliquely fasciate on dorsal part of external and internal faces,

and clear yellow to cherry red beneath. Hind tibiae very

variable, ranging from rose red to sea green or pale blue, fre-

quently being glaucous at base and rosy at tip. Red tibiae are

more common among the females (25 to 33 per cent); in the

males only 17 to 20 per cent are red.

The female of this species resembles most that of M. luridus,

from which it can readily be distinguished, however, by the short,

angulated scoop of the upper valves of the ovipositor.

Male

Female

.

Measurements.



MORSE: ORTHOI'TKRA OF XKW KXCLAND. 509

female and equal in the male, but in one male example they

extend two millimeters beyond the hind knees.

I have found this prettily colored and attractive little "Grass-

hopper" so widespread, plentiful, and conspicuous a species in the

field that I have never been able to understand how it escaped

notice so long in New iMigland; ai)parently its presence was

entirely unnoted until my first field season in 1891. It is most

common on well-drained soil of sandy or gravelly loam, among
the grasses (sweet vernal, red-top, Kentucky blue, and timothy)

of old mowing-fields which have lain long untilled, in the heavily

grassed portions of old bush-grown pastures, or even in the open

glades of young forest. It is active, readily taking to wing, but

its flight is short, seldom more than three or four yards in length.

It is the earliest member of the genus to appear in spring,

adults having been taken June 7. By the 20th to the 25th of

the month, according to the weather and the lay of the land, it is

quite common, remains so during most of J.uly, and may be found

through August and even into September.

It has been recorded from Fryeburg, Me. ; Jackson and North

Conway, N. H.; Woodstock, Vt.; and many towns in Massa-

chusetts and Connecticut. Extralimitally it inhabits the north-

ern half of the country as far west as Colorado and Montana.

Broad-necked Locust.

Melanoplus luridus (Dodge).

Plate 22, fig. 17-19; Plate 23, figs. 7, 8.

CaJopfenus luridus Dodge, Can. Ent., vol. 8, p. 11 (1876).

Melanoplus luridus Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 344, pi. 23,

fig. 7 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 120

(1911).

Melanoplus collinus Fernald, Orth. N. E., p. 32, fig. 46 (1888).

—

Scudder,

Proc. U. S. Nat. Mus., vol. 20, p. 346, pi. 23, fig. 6 (1897).—Morse,

Psyche, vol. 8, p. 294, pi. 7, figs. 43, 43b (1898).

Of medium size and appearing of stout build, due to actual

breadth of body and the relatively short tegmina, which reach

only to about the end of the hind femora, varying 2 or 3 mil-

limeters either way. The pronotum is short, broad, and

decidedly convex longitudinally on the disk of the prozone, the

mid-carina usually visible only on the metazone. Prosternal spine
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conical, with a blunt point in the female, more acute in male.

Tegmina distinctly tapering. Hind femora stout and rather

short. Subgenital plate with dorsal margin ampliate at base,

the apex truncate, the hind margin thickened. Cerci with a

broad, tapering base and furcate distally, the upper branch

longer, two-thirds as long as the base 9,nd about half as wide;

the lower branch acutely pointed, usually but little deflected

from axis of base, the upper distinctly deflected upward and a

little inward, sulcate near its lower margin, its apex rounded

and a little more drawn out on the lower side. Furcula absent

or reduced to tiny, well-separated tubercles. Ovipositor little

exserted but the tips of the valves long and very acutely pointed,

little recurved, the dorsal valves with the outer edge of the

basal half of the scoop crenulate or denticulate.

Color: dusky brown above, ranging from rufous to olivaceous,

sometimes ferruginous, bright rose, or carmine on head and

pronotum; beneath yellow or yellowish green. Lateral stripe

usually distinct only in male on prozone and sometimes wanting

there. Sides of thorax dusky, crossed by conspicuous dusky

pale bar. Tegmina almost invariably marked with fine dusky

flecks. Hind femora fasciate with dusky above, clear yellow

beneath. Hind tibiae bright red throughout with black spines

and pale pubescence, lacking distinct pale or duskj'- annulus at

base.

Measurements.

Total Body Tegmina Hind femora Antenna

Male 16.5-22.5 16.5-20 10.7-16.5 10 -12.5 7 -9

Female 20.5-25.5 19..5-27.5 14 -19 11.5-15 7.5-9.5 mm.

This is one of our later-maturing species: adults appear in

late July and August and remain active until the heavy frosts or

snow of approaching winter put an end to their existence. One

may meet with it almost anywhere, but it is partial to the semi-

sylvan conditions furnished by open groves and the edges of

deciduous woodlands, especially on rather dry upland soil.

It is more sluggish than the Red-legged or Lesser Migratory-

Locusts, and with its stocky body and usually dull coloring is a

less attractive and interesting species. The males, however, are

sometimes very brightly colored and under the rays of the mid-

day sun show a considerable degree of sprightliness. In late

I
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autumn particularly, when active insect life is scarce, one meets

with pleasure even these dull-colored and stupid creatures basking

in the sunshine and hopping sluggishly about, pattering among

the withered leaves like falling acorns.

It is distributed throughout all of the New England States

and extends far to the south and west. Its exact relationship to

its congeners, M. deletor and M. keeleri, of the South has yet to

be determined. The name M. collinus, probably selected by

Scudder in reference to its stout-necked appearance, and applied

originally to New England specimens, must give way according

to the law of priority to the older one, luridus, proposed for

western material, since there are no constant characters distin-

guishing the one from the other. Rehn and Hebard are inclined

to regard this form as conspecific with M. keeleri of the South.

If this should prove to be the case the name of our New England

form would become M. keeleri luridus.

Pine-tree Locust; Mottled Locust; Grizzled Locust.

Melanoplus punctulatus (Scudder).

Plate 22, figs. 21, 22; Plate 26, fig. 2; Plate 27.

Caloptenus punctulatus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 465

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 150 (1868).

Melanoplus punctulatus Fernald, Orth. N. E., p. .32 (1888).—Scudder,

Proc. U. S. Nat. Mus., vol. 20, p. 374, pi. 25, fi^. 4 (1897).—Morse,

Psyche, vol. 8, p. 295 (1898).—Walden, Bull. Geol. Nat. Hist. Surv.

Ct., no. 16, p. 122 (1911).

Larger than medium, the female appearing rather stout. Head

of medium size, eyes large but not especially prominent. Prozone

full on disk, metazone fiat above, distinctly carinate. Tegmina

variable, shorter (9 only), equaUing, or exceeding the hind

femora, and rather narrow. Hind femora slender. Prosternal

spine short, conical, and dull in female, or slender, sometimes

subcylindrical and more sharph^ pointed in male. Cerci very

large, broadly expanded apically to twice the width of base, chiefly

on the dorsal side; the apical margin strongly and irregularly

convex and somewhat inflexed; the ventral margin nearly straight

or concave. Subgenital plate with base of dorsal margin con-

cealed by the cerci, moderately broad, the apex a little upturned

and acute or bluntly pointed; rarely in rear view the apical margin
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is as broad as the base of the cerci, concave above, and thickened.

Furcula reduced to tiny tubercles or absent. Valves of ovipositor

dull, little recurved at tip, and the lower lacking the tooth at

base.

Color: grayish olivaceous above, mottled with darker, the

hind femora conspicuously banded with black and grayish white;

beneath greenish gray anteriorly, yellowish posteriorly, inner and
under sides of hind femora bright cherry red. Lateral stripe of

thorax much broken up. Hind tibiae deep red to gray, with

black spines, conspicuously pale-ringed near base, and somewhat
darkened above and below this pale ring.

Male . .

Female
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tion is primarily protective, but such is really the case. When
at rest upon the trunks of white-pine trees, wliich are often griz-

zled with gray-green lichen thaUi and other low forms of plant life,

the exposed colors of the insect blend surprisingly well with the

background. I have repeatedly gazed for several minutes at an

individual basking in the autumn sunshine and only become con-

scious of others near it by systematic search with eyes and atten-

tion attuned to that particular pattern of coloring. It is with a

feeling of astonishment in such a case, that one discovers that he

has overlooked perhaps a half dozen others equally as conspicuous

(or invisible) within a yard of the one first to catch his attention.

But the fact remains, and fortunately for him, the Locusts remain

also, trustfully waiting for him to pass on.

On a closer approach, they shrink back, sidle away, and finally

leap, doubtfully and weakly, owing to their slender legs, to a short

distance, rarely, when alarmed, taking several leaps in succession.

However, temperature affects their temperament markedly, as

with all insects and reptiles, and under sufficient stimulus a con-

siderable degree of activity is shown.

The female Locust, when about to lay her eggs, seeks out some
crack or worm-hole in the bark of a dead trunk, thrusts in her ab-

domen, and places the egg-mass therein, plugging up the hole, or

placing the mass on the under side of the bark when it is raised

from the wood. (See figures, Plate 27, showing three ma.sses laid

from one hole, and in hole of borer in old wood.) I have found

three masses thus laid beneath loose bark through one borer exit-

hole; others in the cell from which a ribbed pine-borer {Rhagium

lineatum) had emerged; and another filling up the hole in the wood
of the trunk made by some other longicorn larva. The dull form

of the ovipositor indicates that this method of using ready-made

holes has superseded that of actively excavating them, unless

possibly in some soft nidus like that of the decayed wood of

stumps and trunks.

Sometimes the hole is plastered over with a brown gummy mass

covering the eggs. Oviposition takes place late, as would be

expected from the lateness of the species in maturing, in Septem-

ber and October.

This Locust has been taken in Brunswick, Me. ; North Conway,
N. H.; Vermont; Amherst, Andover, Dover, Sherborn, Waltham,
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Wellesley, and Weston, Mass.; Canaan, West Woodstock, and

Windsor, Ct., and extralimitally is found in most of the eastern

half of the country.

Yellow-striped Locust; Two-striped Locust.

Melanoplus bivittatus (Say).

Plate 22, fig. 20.

Gryllus bivittatus Say, Journ. Acad. Nat. Sci. Phila., ser. 1, vol. 4, p. 308

(1825).

Caloptenus bivittatus Scudder, Boston Journ. Nat. Hist., vol. 7, p. 465 (1862).

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 150 (1868); Rept.

Ct. Bd. Agric. for 1872, p. 362 (1873).

Acrydium flavovittatum Harris, Treatise, 3d ed., p. 173 (1862).

Melano-plus femoratus Fernald, Orth. N. E., p. 32 (1888).

—

Scudder, Proc.

U. S. Nat. Mus., vol. 20, p. 360, pi. 24, fig. 4 (1897).—Morse, Psyche,

vol. 8, p. 294 (1898).

Melanoplus bivittatus Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 363, pi. 24,

fig. 5 (1897).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 121

(1911).

Of large size and robust form. Pronotum broad, prozone of

female full. Mid-carina in both sexes indistinct on prozone,

distinct on metazone, Tegmina somewhat variable (see meas-

urements). Hind femora long and strong. Hind tibiae stout.

Subgenital plate conical, apex rounded, a little elevated, its dorsal

margin thickened posteriorly. Cerci roughly sock-shaped, large

flat plates two and one-half times as long as basal width. Furcula

reduced to short flattened tubercles from tumid bases.

Color: quite different from that of all of our other species, lack-

ing any maculation. Dull olive brown to greenish yellow above,

yellow or yellowish green beneath. Usually with a distinct pale

stripe on each side of crown of head, continued backward along

inner side of position of lateral carinae of pronotum and outer

edge of dorsal field of tegmina. Oblique pale stripe on metepi-

sternum distinct, wide. Lateral stripe of pronotum occasionally

distinct but usually weak and faint. Hind femora often with

indistinct or incomplete dusky transverse fasciae, which are some-

times strongly marked on the dorsal face. Knees, and ring below

them, often partly or wholly black. The prevailing olive tint is

sometimes replaced by a yellowish or rufous tinge throughout.

Specimens dried without preparation become a very dingy brown
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in the cabinet,
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manded some helpless captive of this burly species to ''Give me
some molasses!" And always with success,—for the demand is

no sooner made than it is honored in generous measure. Not that

the smaller Grasshoppers that swarm the fields are less com-

plaisant, but the yield from this one is so much greater—a hogs-

head to a pipkin—the sticky, treacle-like liquid welling up in

such quantity from its capacious maw.

Dawson's Locust.

Melanoplus dawsoni (Scudder).

Fig. 91-93.

Pezotettix dawsoni Scudder, Daws. Rept. G«ol. Rec. 49th Par., p. 343 (1875).

Melanoplus dawsoni Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 227(1897).

—

Morse, Psyche, vol. 8, p. 318 (1898).

Melanoplus scvdderi Fogg, Proc. Manchester (N. H.) Inst. Arts and Sci.,

vol. 2, p. 32 (1901).

Of small size and graceful form. Tegmina abbreviated, equal-

ling pronotum, about one-half as long as the body, narrow, lan-

ceolate, acute or acuminate at tip, their bases barely meeting on

the dorsum. Prosternal spine variable in form and length, short

to rather long, cylindrical or conical, moderately or decidedly

blunt at tip. Hind femora short and slender. End of abdomen
of male well upturned; subgenital plate subacute posteriorly, the

tip rounded or truncate. Cerci short, scarcely twice as long as

their basal width, flattened, curved gently upward, rapidly nar-

rowed dorsally on basal half to about one-third their basal width

and well rounded at tip. The furcula consists of a pair of flat-

tened, tapering, parallel fingers a little longer than last dorsal

segment, arising from broad tumid bases on the segment.

Color: oUvaceous or rufous brown above, clear pale yellow

beneath, becoming whiter anteriorly and on the sides. Face and

sides of pronotum below lateral black stripe opaque white.

Lateral stripe absent on metazone. Sides of body black,

irregularly marked with grayish white. Tegmina brownish

fuscous, with gray veins. Hind femora fasciate with grayish

white on an olive-brown ground, and honey yellow within, shad-

ing into red distally. Hind tibiae and tarsi pale red. Female

with abdominal segments fuscous at base, gray distally, the last
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segments deep yellow beneath, ovipositor yellow; penultimate

segment of male abdomen brownish fuscous.

Male .

.

Female

.

Measurements (from Scudder).

Body Tegmina Hind femora

long-winged short-winged

14..5-16 15 5.25 8.7.5-9

17.5-18.5 16 .5.25 10 -10.5

AnUnna

7-7.5

0-0.25

Specimens with fully developed tegmina and wings occur in the

West but have not yet been found in New England.

The historj' of this species as noted in New England is of

unusual interest. In his "Revision of the Melanopli." Scudder

recorded an example of Melanoplus scudderi from Brunswick, Me.,

taken by Packard. While preparing an article on the distribu-

tion of the New England Locusts I was struck by this apparent

exception to the expected range of Af. scudderi, examined the

specimen referred to, and discovered it to be M. dawsoni, previ-

ously known from Minnesota and farther west. Could it really

Fig. 91.—Dawson's Locust, Mdanopltu dawaoni. Male. (After Lugger.)

Fig. 92.—Same. Male. End of abdomen from above. (After Lugger.)

Fia. 93.—Same. Female. (After Lugger.)

21
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have come from New England or was it a case of accidental mis-

labeling? There the matter rested until Miss Fogg, studying the

Orthoptera of the vicinity of Manchester, N. H., captured two

or three specimens of a short-winged Locust which she identified

and recorded as M. scudderi but which on examination proved to

be M. dawsoni. Since then I have taken it personally at both

localities.

I found it in grass (timothy, bunch-grass, etc.) on sandy soil,

in near proximity to low open woods of pitch pine with scrubby

undergrowth. Though common in Minnesota and the West, in

New England it evidently occurs only as a very scarce and local

species whose presence will be detected only by good luck or

extreme persistence and thoroughness in collecting. The New
England specimens were taken in August and September. In

Minnesota it is mature in July and August and disappears shortly

after September first.

Smith's Locust.

Melanoplus mancus (Smith).

Plate 22, fig. 28-31; Plate 23, figs. 9, 10.

Pezotettix manca Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 149 (1868).

—Fernald, Orth. N. E., p. 30 (1888).

Melanoplus mancus Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 218, pi. 14,

fig. 9 (1897).—Morse, Psyche, vol. 8, p. 280 (1898).—Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 115 (1911).

Size small ( cf ) to medium ( 9 ) . Head moderately large and

eyes rather prominent in male. Prosternal spine of female

conical from a broad base and bluntly rounded at tip, in the

male cylindro-conic. Tegmina much abbreviated, broadly and

bluntly lanceolate (cf) to subovate (9), about three-fourths as

long as pronotum, attingent or sub-attingent dorsally. Hind

femora of moderate size and graceful form. Subgenital plate

of male in side view triangular, the sides straight or nearly so,

the dorsal margin but sHghtly shorter than the ventral, often a

little concave, the apex acute, rounded at tip; from above, the

sides straight, tapering to a bluntly rounded point. Cerci

rather long, equaUing supra-anal plate, twice as long as width of

base, narrowed rapidly on dorsal margin of basal third or half to

half the width of base, the distal half or third equal, with sides
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parallel, ending in a flattened, externally sulcate, incurved,

bluntly rounded, symmetrical tip, which is sometimes a little

more produced on the ventral side of the apex; the ventral

margin is nearly straight. The furcula consists of a pair of

short, narrow, cylindrical, parallel fingers about equal to last

dorsal segment, on narrow bases.

Color: in general, dark rufous or smoky brown above, pale

grayish or yellowish beneath. The lateral black stripe pro-

nounced, usually nearly solid on the pronotum and continued

on sides of thorax and abdomen, cut only by the white metepi-

sternal line. Hind femora not fasciate. Hind tibiae cherry red,

sometimes paler at base.

Measurements.

Male

Female

Body



520 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

ence at numerous other points in the southern half of New
England.

Scudder's Short-winged Locust.

Melanoplus scudderi (Uhler).

Plate 22, fig. 25-27.

Pezotettix scudderi Uhler, Proc. Ent. Soc. Phila., vol. 2, p. 555 (1864).

—

Smith, Rept. Ct. Bd. Agric. for 1872, p. 370 (1873).

Melanoplus scudderi Scuddee, Proc. U. S. Nat. Mus., vol. 20, p. 212, pi. 14,

figs. 5, 6 (1897).—Morse, Psyche, vol. 8, p. 280 (1898).—Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 116 (1911).

A little below the medium size, the male small in proportion to

the female. Body distinctly compressed. Mid-carina of pro-

notum visible throughout; lateral lobes nearly as deep as long.

Prosternal spine flattened from front to rear, broad, blunt-pointed,

round or even truncate at tip. Tegmina about equal to pro-

notum, broadly lanceolate, acute, acuminate, or rounded at apex.

Hind femora plump but of graceful form. Subgenital plate

short, conical, with dorsal and ventral margins equal, the ventral

slightly concave, the apex smoothly rounded both from above

and the side. Cerci two-thirds as long as the supra-anal plate,

bluntly triangular, erect, curved a little upward and inward,

the tip broadly rounded and externally shallowly and broadly

sulcate. Furcula reduced to very short tubercles scarcely as

long as last dorsal segment, from tumid bases, parallel, divergent,

or inflected. Ovipositor well exserted, with long and very

acutely pointed valves.

Color: light to dark rufous or ochraceous brown above,

yellow beneath. Lateral stripe distinct in male only, and

restricted to prozone. Sides of body pale, lacking fuscous.

Hind femora unspotted or showing only traces of bands. Hind

tibiae bright red, sometimes paler proximally but without either

dark or pale annulus at base. Abdomen pale.

Measurements.

Body Tegmina Hind femora Antenna

Male 15-18 4-4.5 av. 5 except. 8-8.5 10-11 6.5-7

Female 17-24 5-8 " 6 11-13 6 -7 mm.
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Adults of this species have an exceptionally juvenile aspect.

This is due to their form and proportions and the relatively dull

coloration, which is lacking in effective contrast when compared
with other species; and the general aspect is accompanied,

curiously enough, by a weak chitinization of the body wall, so

that the insect not only looks immature but even feels so! This

is especially true of the female.

Scudder's Short-winged Locust is more southern in distribution

than our other short-winged species of this genus. It has been

taken thus far in New England only in Connecticut and in

southern Massachusetts. Beyond our borders it extends to

southern Minnesota and southward to Georgia and eastern

Texas.

Professor S. I. Smith, at the time residing in New Haven, was
the first person to discover this Locust in New England, I believe.

At his suggestion, some twenty years afterward, I sought for it

in the vicinity of West Rock, in that city, and found it plentiful

among the stones and bushes of the talus slope at the foot of the

cliff. Afterward, I took it in small numbers at North Haven
and Deep River in the southern part of the State, and at South

Kent in the western part. Scudder reports it from Springfield,

Mass., taken by J. A. Allen; and I have taken it at Wareham.
The dates of capture range from August 19 in Connecticut to

November 22 in Indiana. Walden records it as "rather common
in the latter part of the season in open places in bushy pastures,

on hillsides, or along the edge of woodland." It shows a prefer-

ence for dry soil rather than damp and in the vicinity of Ithaca,

N. Y., is reported from the tops of hills among scattered trees.

Blatchley records it as sunning itself on fence rails and the sides

of logs in late autumn.

Two locality records for this species that have appeared in

scientific literature do not apply to it and are likely to mislead.

These are: Brunswick, Maine, Packard in Scudder's "Revision

of the Melanopli," p. 214, and Manchester, N. H., Fogg, in Proc.

Manchester Inst. Arts and Sciences, vol. 2, p. 32, 1901; both

references apply to Dawson's Locust (q. v., p. 516).
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Green-legged Locust.

Melanoplus viridipes Scudder.

Fig. 94; Plate 23, figs. 11, 12.

Melanoplus viridipes Scudder, Proc. U. S. Nat. Mus., vol. 20, p. 255, pi. 17,

fig. 4 (1897).

—

Blatchley, 27th Ann. Rept. Dept. Geol. Nat. Resources

Indiana, p. 305 (1903).

Of small size and graceful form. Head not large, face decid-

edly retreating; eyes of male large and prominent, of female

medimn. Pronotum rather narrow in male, full in female, the

disk rounded transversely, on the prozone convex longitudinally

in both sexes. Prosternal spine short, conical, usually acutely

pointed. Mesosternal interspace strongly transverse. Tegmina

a little longer than pronotum, oblanceolate, about twice as long

as wide, broadly rounded at apex, attingent dorsally. Hind

femora slender. Legs and end of male abdomen covered with

pale pubescence.

End of male abdomen strongly upturned. Subgenital plate

short, the ventral margin scarcely more than half as long as the

dorsal, ending in a delicate upturned tubercle. Furcula reduced

to minute, widely separated tubercles. Cerci triangular, about

one and two-thirds times as long as width of base,

erect, straight, tapering rather regularly to a dull,

round tip which rarely is inflected; the ventral mar-

gin straight or a little convex, the dorsal margin

straight, sinuous, or a little concave near the base.

General coloration: male, grayish oUvaceous above,

sides largely black, legs green; of female brownish

olivaceous, beneath greenish white, with bases of abdo-

minal segments black. Lateral stripe black, very

broad in male, covering two-thirds of the depth of

the lateral lobes, one-half of same in female; contin-

uous, but less distinct on metazone of female. Sides

of abdomen of male, subgenital plate, and marginal

Fig. 94.— markings of segments black; in female, sides of abdo-
Green-iegged j^gj^ black, irregularly marked with gray. Front and
Locust, Mel- .,,,,»,;., pri -1
anopius viri- middle legs of male bright green, of female greenish
dipes. Male, fuscous; hind femora green beneath, above gray heav-

Biatchiey.) Hy banded with black, the three basal bands con-
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nected ventrally. Hind tibiae green, at base black, pale-ringed,

and slightly darkened beyond; spines black.

Measurements.

Body Tegmina Hind femora Antenna

Male . 15-17 5-5.8 9- 9.5 7-8

Female 20-22.5 5-6 10-11 6-7 mm.

This is a variable species, both in coloration and in form of

cerci, but the New England examples which I have seen are

fairly constant in characters.

This dainty little Locust escaped detection in our territory

until Mr. C. W. Johnson, Curator of the Boston Society of

Natural History, captured it on the foothills of Mt. Greylock at

North Adams, Mass., while engaged in studying the insect

fauna of western New England. Since that time he has taken

it (and he alone has found it in New England) near Bashbish

Falls in southwestern Massachusetts, at Great Barrington, a

little farther north; at Manchester and St. Albans, Vt. It will

thus be seen that it occurs, so far as known, only in the extreme

western part of New England and forms one of the special links

biologically uniting that part of our territory with the central

States. The nearest point from which it has been reported is

Ohio. Apparently it should inhabit much of New York State,

and it is probably only a question of* attentive search before it

will be found there.

One of the main reasons why it so long escaped notice in New
England is the fact that it matures very early in the season,

dying out in midsummer, and no student of Orthoptera or other

person especially interested in the New England insect fauna

had collected carefully in that section so early in the season;

another reason is that, even if one were captured, it would be

extremely likely to be discarded by all but the critical person

as an undesirable juvenile specimen owing to its abbreviated

tegmina and generally juvenile appearance. It is apparently

quite local in its station, also, and not abundant even where found.

Mr. Johnson tells me that it seems to be partial to thickets

of raspberry bushes and other low shrubs in pastures, openings in

woods, and the edges of woodlands, usually on dry soil; and that

the males are active and good leapers, while the females are slug-
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gish and quite as likely to be found on the ground as in the bushes.

The dates of capture in New England range from June 9 to 28.

In Indiana, Professor Blatchley found adults as early as May 11.

Large-headed Locust.

Phoetaliotes nebrascensis (Thomas).

Fig. 95.

Pezotettix nebrascensis Thomas, Ann. Rept. U. S. Geol. Surv. Terr., vol. 5,

p. 455 (1872).

Melanoplus phoetaliotiformis Scxjdder, Proc. Davenport Acad, Sci., vol. 7,

p. 179 (1900).

Melanoplus harrisii Morse, Psyche, vol. 16, p. 12 (1909),

Of smaU size, compressed form, and unusually slender, graceful

build. Head exceptionally large, and face unusually retreating.

Pronotum narrow, its disk horizontal in longitudinal section,

rounding smoothly into lateral lobes at the sides. Tegmina a

little longer than pronotum, lanceolate, acute, acuminate at apex,

attingent dorsally. Hind femora very slender. The first seven

segments of the male abdomen keeled above, the first six strongly

so. Apex of abdomen little upturned; subgenital plate short, its

ventral margin convex, the dorsal ampliate at base

and apex; barely acute-angled in side view, acutely

pointed from above. Cercus long, more than

twice as long as basal breadth, erect, straight,

tapering to a fine, flattened point, the ventral

margin straight, the dorsal slightly concave.

Furcula reduced to minute widely separated

tubercles.

Color: olivaceous brown above, pale, somewhat
leaden beneath, the tegmina brownish fuscous with

gray veins. Lateral stripe distinct on head, pro-

zone, and thorax, with very irregular ventral bor-

der. Last two dorsal segments and bases of next

to last and of several basal segments fuscous.

Hind femora intense cherry red apically and
Fig. 95 — within, shading into luteous at base; hind knees

Large-headed . .

Locust, Phoeta- black. Hmd tibiae very pale glaucous, annulate
liotee nebrascen-

^,j^jj black at base, and slightly infuscated apically

(After Lugger.) and at proximal third beneath.
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Measurements.
Body Tegmina Hind femora

Male 16 4.5 10.5 mm.

While collecting in an abandoned field in the town of Needham,
Mass., August 23, 1908, 1 secured a single male example of a Locust

never before seen in the eastern part of the country but which

seemed strangely reminiscent of a Californian species. It was

carried home alive, studied for a time, killed and critically com-

pared with pinned specimens of Melanoplus yhoetaliotijormiSj

which it resembled very closely, and finally described under the

name of Melanoplus harrisii in honor of T. W. Harris, the first

entomologist to write upon the Orthoptera of Massachusetts.

M. phoetaliotiformis was described by Scudder from material

secured by me at Gazelle, Siskiyou County, California (near the

base of Mt. Shasta), in the summer of 1897 (see Proc. Davenport

Acad. Nat. Sci., vol. 7, p. 179, pi. 7, fig. 9, 1900). He reported it

also from Brown's Valley, Traverse Co., Minn., but the occur-

rence of it or of any form closely resembling it in or near New
England is limited to the single specimen mentioned above.

Repeated search of the type station in several subsequent sea-

sons has failed to procure additional examples. Could it possibly

have been introduced in any way from the West? Recently this

name has been placed in synonj^my under Phoetaliotes nehrascensis

which has been taken as far east as Indiana.

The field where this specimen was found is of dry gravelly loam,

but undulating and with damp, meadow areas, and at the time

was covered with a rather heavy growth of cultivated grasses and

weeds running, wild, with nothing distinctive about it and no

immediate evidence that would indicate importation from a

western source of earth containing egg-pods or of other means of

introduction. The spot is at least a mile from any railroad and

many rods from any house. What the status or distribution of

this Locust in New England will prove to be, can only be con-

jectured.

PYGMY LOCUSTS, GROUSE LOCUSTS—ACRYDIINAE

{Tettiginae).

The Pygmy Locusts (or "Grouse Locusts" as they are some-

times called) are our smallest representatives of the family, and
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may be readily known by the prolonged pronotum, which covers

the entire body. On account of this character, however, they

are likely to be mistaken by the novice for "tree-hoppers" or

Membracidae, a family of homopterous bugs, from which the

absence of a sucking beak will at once distinguish them.

The elongate pronotum provides protection for the delicate

wings, replacing in that function the tegmina, which have been

reduced to small oval scales. The wings are usually present and

well developed, but in some species are not infrequently reduced in

size and rarely are aborted ; the length of the pronotum also varies

with the size of the wings. Both large- and small-winged indi-

viduals occur in the same species, the relative number vary-

ing widely. The prosternum projects forward in the shape of a

muffler covering the mouth. An important character is the lack

of claw-pads (arolia, pulvilli) between the tarsal claws. This is

probably connected with the habit of resting on the ground

instead of perching on plants, as is indicated by a comparison of

the Oedipodine and Acridine Locusts. Another character sharply

distinguishing the Pygmy Locusts from the others is the presence

of but two segments in the front and middle tarsi. This feature,

combined with those already mentioned, viz., peculiar pronotum,

rudimentary tegmina, and lack of pulvilli, points to this group as

being aberrant and in these particulars more specialized than the

other Acridian subfamilies, perhaps even of family rank.

With the probable exception of one Acridine {Eritettix simplex)

these little Locusts are the only members of our Acridian fauna

which hibernate in the adult stage. "On the approach of winter

they hide beneath chunks, chips, rubbish, the loose bark of logs,

or beneath the bottom rails of old fences. Sometimes a warm
sunny day in mid-winter tempts them forth in numbers, and on

such occasions the earth seems to swarm with them as they leap

before the intruder, their hard bodies striking the dead leaves with

a sound similar to that produced by falling hail. If the winter is

an open one, with alternate periods of thawing and freezing, many
of them doubtless perish. On the first warm daj'S of spring they

can be collected by hundreds from any grass-covered hillside hav-

ing a sunny southern exposure, or from the bogg}^ places along the

margins of lakes and streams" (Blatchley,—Indiana).

The coloration is protective, resembhng the soil background



MORSE: ORTHOPTERA OF NEW ENGLAND. 527

in tint, and though often prettily varied, is never such as to

make the insect conspicuous in its haunts.

According to Hancock, who has made a special study of the

group, they ''feed upon the vegetable mold or decomposing soil

sometimes mixed with algae, or on the lichens, mosses, tender

sprouting grasses, sedges, germinating seeds of plants and debris

found in such situations. They are ravenous eaters." Morsels

especially prized are found on the surface of variously colored clay

soils, and they eat the rich black vegetable mold itself.

"In the middle of May [Illinois] the first eggs are laid in the

ground, the female accomplishing this act by making a shallow

burrow with her ovipositor. The young larvae, hatched from this

brood, mature by fall, passing the following winter in the adult

state. The broods hatched in late June and July are often imma-

ture by the time winter arrives, and we find them hibernating

in the pupa state. The time of incubation varies w^ith the

temperature, the early broods of Tettix [Acrydium] hatching in 23

days, but as the days become warmer this period is shortened to

16 days. The number of eggs of Tettix and Paratettix varies

considerably, but there are more often 10, 13, or 16 in each burrow;

in Tettigidea varjdng from 12 to 26" (Hancock).

This is an exceedingl}^ difficult group of insects to study, owing

to the fact that individual and local variations overlap geograph-

ical and apparent!}' even specific differences. It still needs critical

treatment by an experienced systematist based on a large amount

of wisely collected material before correct conclusions can be

arrived at in regard to the relation of -the various forms. Six spe-

cies are represented in New England, and two or three additional

forms. Of the six, three are distinguished without difficulty, rep-

resenting three genera. The remaining three, belonging to the

genus Acrydium {Tettix), represent as many series of forms whose

relation to each other has yet to be determined, and whose identi-

fication taxes the judgment of even the expert.

Key to New Englayid Species of Acrydiinae.

(See Plate 24.)

A. Antennae 12- to 14-jointed. Eyes from above not encroached upon by a

small convex portion of the crown.

B. Median carina of pronotum high, crest-like, arched longitudinally.
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Upper lateral sinus of pronotum shallow, about half as deep as the

lower Crested Pygmy Locust, Nomotettix cristatits, p. 529.

BB. Median carina low; dorsum relatively flat or gently sloping. Upper
sinus nearly as deep as lower.

C. Vertex of head from above wider than an eye, projecting beyond
eyes, angulate, rounded, or truncate.

D. Vertex prominent, angxilate, its median carina not at all or but

very slightly and rarely projecting; joints of antennae relatively

stout and hind femora slender.

Angulated Pygmy Locust,

Acrydium granulatum granulatum, p. 530.

and
Broad-shouldered Pygmy Locust, A. g. incurvatum, p. 531.

DD. Vertex rounded, with projecting mid-carina; joints of antennae

relatively slender and hind femora stout.

E. Front of vertex projecting well in advance of eyes, roimded,

the mid-carina distinct; disk of pronotum sloping roof-wise

(tectiform) at shoulders. Lateral carinae of pronotum typi-

cally parallel near front margin.

F. Middle femora of male enlarged, two-fifths or more as wide

as long; vertex strongly projecting, with prominent mid-

carina ; shoulders broad ; sides of hind process of pronotimi

often concave behind humeral angles.

Hancock's Pygmy Locust, A. hancocki, p. 533.

FF. Middle femora of male only one-third (or less) as broad as

long; vertex less projecting; shoulders narrower; hind

process of pronotum with sides typically evenly divergent.

Ornate Pygmy Locust, A. ornatum, p. 532.

EE. Vertex projecting but little in advance of eyes, nearly trun-

cate, the mid-carina feebly developed; disk of pronotum

nearly flat between the shoulders; lateral carinae of

pronotum often converging backward from the front mar-

gin; sides of hind process of pronotum usually distinctly

concave behind the humeral angles.

Obscure Pygmy Locust, A. arenosum angustum, p. 533.

CC. Vertex narrow, about as wide as eye, concave in front, with slight

mid-carina.

Hooded Pj'gmy Locust, Paratettix cucullatus, p. 534,

AA. Antennae 22-jointed. Eyes from above distinctly emarginate by

crown of head.

Sedge Pygmy Locust, Tettigidea lateralis parvipennis, p. 535.



MORSE: ORTHOPTERA OF NEW ENGLAND. 529

Crested Pygmy Locust.

Nomotettix cristatus (Scudder).

Plate 24, fig. 1-5.

Batrachidea cristata ScxTDDER, Boston Journ. Nat. Hi.st., vol. 7, p. 478 (1862),

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868); Rept. Ct.

Bd. Agric. for 1872, p. 383 (1873).—Fernald, Orth. N. E., p. 48 (1888).

Batrachidea carinata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 479
(1862).—FernALD, Orth. N. E., p. 49 (1888).

Nomotettix cristatus Morse, Psyche, vol. 7, p. 150 (1894).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 66 (1911).

Antennae 12- or 13-jointed. Occiput with a pair of small

tubercles. Vertex strongly projecting, rounded; mid-carina

very prominent; facial costa sharply excised opposite eyes in

side view. Pronotum sloping roof-wise (tectiform); its median
carina cristate, arched, highest anteriorly, often a little jflattened

opposite shoulders, the front margin of the disk projecting

strongly over the head, the sides of the projection concave.

Color: uniform light or dark gray or brown, the disk often

with two or four triangular or more or less crescentic dusky to

velvety black spots which are sometimes bordered externally by
white, the hind femora often mottled or banded. The variations

of pattern are almost endless.
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others preferring soils perpetually moist or even the shores of

lakes and streams. It is not difficult to secure by sweeping, and

when plentiful may be picked up readily by hand as it hops

erratically about, a foot or two at a leap, tumbling headlong as it

falls to the ground.

Adults are most plentiful in April, May, and October, but may
be found in any month of the year. It undoubtedly passes the

winter in this condition and probably also sometimes in the later

nymph stages. It has been taken in every New England State

from Ft. Fairfield, Me., to southern Connecticut. Extra-

limitally the species covers the entire eastern half of the country

and develops several geographic races. The caudate or large-

winged form apparently occurs throughout its range, but is rare,

probably not over five percent of individuals exhibiting this less

specialized condition of the wings.

Angulate Pygmy Locust.

Acrydium granulatum granulattun Kirby.

Fig. 96; Plate 24, figs. 13, 14.

Acrydium granulatum Kirby, Fauna Bor.-Amer., Ins., p. 251 (1837).

Tettix granulata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 474 (1862).

—

Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868); Rept. Ct.

Bd. Agric. for 1872, p. 382 (1873).

Tettix granulatus Fernald, Orth. N. E., p. 46 (1888).—Morse, Psyche, vol.

7, p. 154 (1894).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p.

68 (1911).

This species is usually recognized without difficulty by its

slender form and angulate vertex, which projects well in front of

the eyes, sometimes with the apex very slightly rounded, or

rarely with the mid-carina indicated. In profile the face is

strongly retreating, the facial costa sinuate opposite the eyes

and only moderately protuberant opposite the antennae. The

pronotum is almost invariably caudate; the disk but little

sloping, the lateral carinae parallel in front, the front margin

truncate, or very slightly extended, sub-angulate. All the

femora are slender.

Color: sides and beneath uniform dark brown; above dark or

light brown, uniform or sometimes speckled with dusky dots and

often with two or more irregular velvety black marks on the
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shoulders. The triangular black marks on the disk above the

bases of the hind femora, which are nearly equilateral in the

ornatus and arenosus series are here broader-based, i.e., more
extended along the humeral carinae.

Measurements.

Total Pronotum Hind femora

Male 9.7-13.5 8.&-11.5 4.6-5.2

Female 13.5-15.3 12 -13.5 6 -6.5 mm.

The Angulate Pygmy Locust prefers moist meadow lands on

sandy ground, soils which are perpetually moist or which do not

become unduly hard even when temporarily dried out. The
greatest number of the specimens which I have seen were living

on the edges of a swamp that had been filled in with sand and
upon which the water

frequently stood for

days at a time. Small

areas of this character

may support hun-

dreds of these grace-

ful little Locusts, so

inconspicuous in size,

color, and flight as to

attract no notice save

by accident or pur-

poseful search, when
the sunshine glinting

on their iridescent wings, or the presence in the net of stick-like

debris apparently endowed with life, leads to their discovery.

Adults are most numerous in April, May, August, and Septem-

ber and doubtless hibernate. This species inhabits the whole

of New England and extends far to the West.

H

Fig. 96.—Angulate Pygmy Locust, Acrydium granu-

laium granulatum—with wings spread, and two color-

varieties. (After Lugger.)

Broad-shouldered Angulate Pygmy Locust.

Acrydium grajiulatxim incurvatum (Hancock).

Tetlix incurvatus Hancock, Amer. Nat., vol. 29, p. 761 (1895).

This form, described from the western part of the country, is

very closely related to A . granulatum granulatum and appears

to intergrade with it. Typically, it is distinguished by having
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broader shoulders and face, a more sloping pronotum with

higher median carina opposite the shoulders, and more sinuate

facial profile. A female of this form labeled from the alpine

region of the White Mountains is in the Scudder collection. I

have also seen three specimens, which probably belong to this

form, taken in July at Moosehead Lake (Capens, and Sugar Id.),

Me., by Mr. C. W. Johnson.

Ornate Pygmy Locust.

Acrydium ornatiun Say.

Fig. 97; Plate 24, fig. 6-10.

Acrydium ornatum Say, Amer. Ent., vol. 1, pi. 5 (1824).

Tettix ornata Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868)

;

Rept. Ct. Bd. Agrie. for 1872, p. 382 (1873).

Tettix ornatm Feknald, Orth. N. E., p. 46 (1888).

—

Morse, Psyche, vol.

7, p. 152 (1894).—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p.

67 (1911).

The distinguishing characters of this species have already been

stated in the key. Long-winged and short-winged examples

are about equally numerous. The name triangularis

was applied by Scudder to the short-winged form of

this species (Boston Journ. Nat. Hist., vol. 7, p. 475,

1862).

Color: generally dark brown or grayish, either

uniform or varied above with pale brown or white.

The pattern is exceedingly variable. There is often

a pair of triangular blackish spots on the disk of the

Ornate Pygmy prouotum opposite the base of the hind femora, and
Locust, Aery- elongate or crescentic spots in front of them, on a
dium ornatum. , , , . i i i i

(After Lugger.) palcr ground ; sometimes a broad transverse pale

band covers the front of the shoulders, giving a

'collared' appearance; sometimes the disk is dark, with narrow

white lines bordering the lateral carinae along the humeral

angles; or the anterior median portion and the hind process may
be pale, with the shoulders marked with intricate patterns of

blackish.

Measurements.
Total

Male 8.3-12.5

Female 9 -13 .5 mm.
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The Ornate Pygmy Locust is found in wet meadows, but also

quite as frequently in damp spots on drier upland soils. It

usually occurs in but small numbers, though sometimes a dozen

or two may be secured in a favorable locality.

Adults are most common in spring and fall but may be met

with at any time during the season, and they doubtless hiber-

nate here since they have been observed to do so in Indiana.

A. ornatum is found throughout New England and over a

wide extent of country to the westward.

Hancock's Pygmy Locust.

Acrydium hancocki (Morse).

Plate 24, fig. 11.

Tettix hancocki Morse, Joum. N. Y. Ent. Soc, vol. 3, p. 200 (1899).—Han-
cock, Tett. N. A., p. 81 (1902).

The color pattern is much like that of A. ornatum, but even

more broken up, giving a mottled appearance.

Measurements.
Total Pronotum Hind femora

Male S.3-13 8-12 5-6 mm.

This robust, broad-shouldered form of the ornatum series,

described originall}^ from Iowa, has been found in northern New
England. I took a single example at Randolph, N. H., July 12,

1898. An example in the Museum of Comparative Zoology at

Cambridge, Mass., bears the data: "White Mts., N. H., Aug. 15,

1895." It was collected by F. H. Sprague, who frequently

visited Randolph and collected there,—so these two specimens

may have come from the same locality. I found it in small

numbers at Houlton, Fort Fairfield, and Fort Kent, in northern

Maine, August 24-28, 1913, in damp spots along roadsides and

in fields.

Obscure Pygmy Locust.

Acrydltim arenosum angusttun (Hancock).

Plate 24, fig. 12.

Tetrix arenosa Burmeister, Handb. d. Ent., vol. 2, p. 659 (1839).

Tettix angustiLS Hancock, Trans. Amer. Ent. Soc, vol. 23, p. 238 (1900).

Tettix obscurus Hancock, Tett. N. A., p. 87 (1902).

22
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Color pattern resembling that of A. ornaium. A variation

which sometimes appears in this species consists of a pair of

oblique white dashes on the shoulders.

Measurements.

Total Pronotum Hind femora

Male 8.5-12 8 -11.5 5 -5.5

Female 10 -13 9.5-12 5.5-6 mm.

This is a shorter and stouter form of the southern Acrydium
arenosum (which does not occur in New England so far as known).

Short-winged examples of this form are quite likely to be mistaken

for the so-called triangularis form of the Ornate Pygmy Locust,

and the two species quite generally occur together, or at least

frequent the same sort of environment,—damp spots on fields

of sandy loani; roadsides through springy land, and wet, sandy

humus generally.

I have seen numerous specimens taken in different parts of New
England, ranging from Cherryfield, Me., and Newport, Vt., in

the north, to New Haven, Ct., and Nantucket Island. Extra-

limitally it is found in most of the eastern half of the country.

Hooded Pygmy Locust.

Paratettix cucullatus (Burmeister).

Fig. 98; Plate 24, figs. 15, 16.

Tetrix cucullata Burmeister, Handb. d. Ent., vol. 2, p. 658 (1838).

Tettix cucullata Scudder, Boston Journ. Nat. Hist., vol. 7, p. 475 (1862).

—

Smith, Rept. Ct. Bd. Agric. for 1872, p. 382 (1873).—Fernald, Orth.

N. E., p. 47 (1888).

Paratettix cucullatus Morse, Psyche, vol. 7, p. 163 (1894).

—

Walden, Bull.

Geol. Nat. Hist. Surv. Ct., no. 16, p. 69 (1911).

Easily distinguished from our other Pygmy Locusts by the

form of the vertex: this is barely wider than an eye, scarcely

projects beyond their front margin, and is slightly concave, with

a small mid-carina. In profile the frontal costa is strongly

protuberant opposite the base of the antennae. Eyes large and

prominent. Pronotum broad at shoulders, depressed rather

than compressed, almost invariably caudate, the front margin

truncate, covering the head to the eyes (whence the name
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* hooded ') ; median carina obsolete anteriorly, in side view a little

elevated in front of shoulders.

Measurements.

Total Pronotum Hind femora

Male 11 -13.5 9.5-11 5 -5.5

Female 13.5-15.5 11 -13 5..5-6.5 mm.

In color and ornamentation this is one of the least variable of

our Pygmy Locusts, resembling closely its surroundings in tint

and texture, ranging from pale gray or ochre to a blackish slate

color, either uniform or slightly mottled, and often with a pair

of triangular dark patches on the shoulders.

It prefers the immediate margin of lakes, ponds, and streams,

where it delights to sun itself on projecting stones. When dis-

turbed it flies freely, even for several yards at a

time, and often alights on the water, where it

swims well.

In distribution it is somewhat southern and quite

local. It has been recorded from various points in

all parts of Connecticut, from the vicinity of Boston

(Scudder Coll.), and I have taken it on a stony

stream-bed at Alstead, N. H. Specimens found on

the sandy mud of lake shores at Canaan and

Thompson, Ct., were yellowish gray; others from

a stream-side at New Haven, strewn with frag-

ments of blackened wood, were so dark as to

seem almost black, in both cases so closely match-

ing the background as to be practically invisible.

Adults have been recorded from July 13 to

August 29, and young in several stages, even very small, were

common at New Haven on the latter date. Its exact life history,

and the stages in which it passes the winter, are unknown.

Fig.
Hooded Pygmy
Locust, Paratet-

tix cuculhitus.

(After Lugger.)

Sedge Pygmy Locust.

Tettigidea lateralis parvipennis (Harris).

Fig. 99; Plate 24, fig. 17.

Acrydium laterale Say, Amer. Ent., vol. 1, p. 10 (1824).

Tetrix parvipennis Harris, Hitchcock's Rept. Geol. Mass., ed. 1, p. 583
(1833).
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Tettigidea lateralis Scudder, Boston Journ. Nat. Hist., vol. 7, p. 477 (1862).

—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868); Rept. Ct.

Bd. Agric. for 1872, p. 383 (1873).—Fernald, Orth. N. E., p. 48 (1888).

—Morse, Psyche, vol. 7, p. 164 (1894).

Tettigidea polymorpha Scudder, Boston Journ. Nat. Hist., vol. 7, p. 477

(1862).—Smith, Proc. Portland Soc. Nat. Hist., vol. 1, p. 151 (1868);

Rept. Ct. Bd. Agric. for 1872, p. 383 (1873).—Fernald, Orth. N. E., p.

48 (1888).

Tettigidea parvipennis Morse, Journ. N. Y. Ent. Soc, vol. 3, p. 108 (1895).

—Walden, Bull. Geol. Nat. Hist. Surv. Ct., no. 16, p. 70 (1911).

Tettigidea lateralis parvipennis Rehn and Hebard, Proc. Acad. Nat. Sci.

Phila., p. 150 (1916).

Antennae 22-jointed, but little longer than front femora.

Eyes emarginate above by an encroachment of the occiput,

which is convex. Vertex projecting considerably

in advance of the scarcely prominent eyes, exca-

vate at sides of the median carina, which is very

prominent, and which rounds smoothly into the

prominent, narrowly grooved facial costa in side

view. Face rather strongly retreating. Pronotum

distinctly and evenly tectiform (roof-shaped), gen-

tly arched longitudinally, the median carina dis-

tinct, front margin angulate or rounded-angulate,

the hind process either caudate or abbreviate, ex-

ceeding the hind knees by two or three millimeters,

or falling Just short of them, the disk smoothly

punctate, often with half a dozen minute longitu-

dinal ridges.

Color: pale buff to dark brown above, the sides

darker, often almost black. Face and cheeks, lower half of sides

of pronotum, and under side of body white or clay yellow in

male, darker in female. A white spot is often present near end

of tegmina and sometimes another on the hind femora.

Fig. 99.—

Sedge Pygmy
Locust, Tetti-

gidea lateralis

parvipennis.
(After Lugger.)

Measurements.

Total

Male 8.4-13

Female 11.5-16.8

Pronotum
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supply of moisture and bare soil for the growth of the minute
vegetable organisms on which it feeds. Frequently it is asso-

ciated in its haunts with the Angulate, and sometimes with the

Ornate or Obscure Pygmy Locusts.

Though generally met with in but small numbers, a populous

colony numbering into the hundreds is occasionally found. The
nymphs are common in midsummer, the adults are more plentiful

in early fall and again in the spring, and undoubtedly hibernate.

It is found throughout New England.

"Nevertheless, when questioned with persistence, those humble creatures

with no history can tell us some very singular things."—J. H. Fabre.



ACCENTED LIST OF SCIENTIFIC NAMES
(arranged alphabetically by genus and species).

Acrj'dium aren6sum angiistum

granuldtum granuldtum

incurvdtum

hanc6cki

orndtum

Aniblyc6rypha floriddna carindta

oblongif61ia

rotundif61ia

Anaxlpha exigua

Anis61abis marltima

Arphia sulphiirea

xanth6ptera

Atldnticus americdnus

testdceus

Bldtta orientdlis

Blattella germdnica

Cdmnula pelliicida

Ceuth6philus br^vipes

gracilipes

lapidlcola

Idtens

maculdtus

neglectus

terr^stris

Chloedltis conspersa

Chorthlppus curtipennis

Chort6phaga viridifascidta

Circot6ttix verruculdtus

Conocephalus brevipennis

fascidtus

sdltans

spartinae

Diapheromera femordta

Dichrom6rpha viridis

Diestrdmmena marmordta

Dissosteira Carolina

Encopt61ophus sordidus

Epilampra mdya
Eritettix simplex

Euborellia annulipes

Eurycotis opdca

tibidlis

Forficula auriculdria

Gryllotdlpa gryllotalpa

hexaddctyla

Gryllus asslmilis

Haplthus vdgus

Hesperotettix brevipennis

Hippfscus rug6sus

Horm^tica ddvena

Ldbia minor

Lept6phyes punctatlssima

Manomera blatchleyi

Mdntis religi6sa

Mecost^thus grdcilis

linedtus

platypterus

Melan6plu9 bivittdtus

boredlis confusua

ddwsoni

extremus

fascidtus

femur-riibrum

Idridus

mdncus
mexicdnus atldnis

punctuldtus

scudderi

virldipes

Nem6bius carollnus

cub^nsis

fascidtus

griseus

maculdtus

paliistris

Neoconocephalus ensiger

exlliscan6rus

retiisus

robristus

triops

Neoxdbea bipunctdta

Nomotettix cristdtus

Nyctlbora laevigdta

noctlvaga
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Oecdnthiia angustip^nnis

exclamati6ni8

nigric6rms

niveus

plni

quadripunctdtus

Orch^limum conclnnum

gladidtor

vulgd,re

Orphul611a olivdcea

pelldna

speci6sa

Panchl6ra cubensis

exol6ta

Paratenodera sinensis

Parat^ttix cuculldtus

Parcobldtta pensylvdnica

uhleri^na

virglnica

Fardal6phora apiculdta

Par6xya clavuliger

Periplan^ta americ^na

australisiae

Phoetali6tes nebrascensis

Podlsma glacidlis

Proldbia ardchidis

Pseudop6mala brachyptera

PsiiiJdia fenestrdlis

Pterophylla camellif61ia

Pycn6scelus surinam6nsis

Schistoc6rca alutdcea

rubigin6sa

seridlis

Scirt^tica marmordta
Scudderia curvicauda

curvicauda boredlis

furcdta

pistilldta

septentriondlis

texensis

Sphardgemon b611i

colldre scudderi

saxdtile

Stagmomdntis Carolina

Tettigidea laterdlis parvipennis

Triddctylus apicidlis

Trimer6tropis marltima



GLOSSARY.

Accessory carinae: in Orthoptera, the lateral carinae of the face; supernumer-

ary carinae on the top of head and pronotum in Eritettix.

Acuminate: tapering to an acute point with concave sides.

Alutaceous: rather pale leather brown.

Amnion: the inner of the two membranes enveloping the embryo.

Ampliate: broadened, enlarged.

Anal appendages: those borne on the hinder end of the abdomen, including

the cerci and genitaha.

Angulate: meeting at an angle, e.g., in the case of two portions of a margin.

Annulate: ringed, banded transversely.

Annulu^: a ring or transverse band of color extending entirely aroimd the

body or appendage.

Antenna (-ae): a pair of jointed sensory organs borne on the head; the

"feelers."

Antennary fossa (-ae); =a.foveolae: grooves on the face between the facial

costa and lateral carinae from which the antennae arise.

Appendage: a part, piece, or organ, attached by a joint to the body or

other main structure.

Appressed: closely applied to; not diverging at a large angle.

Apterous: lacking wings.

Arcuate: curved like an arc or segment of a circle.

Arenicolous: living in sandy areas.

Armature: the spinous or chitinous processes borne by the body, legs, etc.

Arolium (-a): a fleshy pad beneath the tarsal claws.

Aspect: the direction toward which a surface looks or from which it is viewed.

Attingent: touching; in contact.

Basal: at or toward the base or attachment of ; opposed to apical or distal.

Brachypterous: with short, or reduced wings and tegmina.

Cardo: the basal sclerite of the maxilla which connects it with the head.

Carina: a ridge or keel-Uke elevation.

Castaneous: chestnut-colored; bright reddish brown.

Caudate: prolonged backward like a tail; bearing an elongate, taU-like

process.

Cercus (-i): a pair of appendages, homologous with the legs, borne on the

sides of the eleventh abdominal segment,—sometimes many-jointed and
antenna-like, sometimes unjointed and forceps-like.

Chitin: the horn-like material stiffening the body-wall of insects.

Chordotonal: sensitive to vibrations, applied to the so-called auditory organs

of Orthoptera.

Clavate: club-shaped; enlarged toward the tip.

Clypeus: the part of the head below the front, to which the labrum is attached.

Compressed: flattened from .side to side.

540
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Costa: an elevated, rounded ridge; the front edge of the wing or tegmen;

the most anterior wing-vein.

Cusp: a small pointed projection or process.

Dedivent: sloping gradually downward.

Deflexed: bent abruptly downward.

Depressed: flattened dorso-ventrally (from above downward).

Dichromatic: having two markedly different types of coloration.

Dimorphic: having two forms markedly different in structure.

Discal area, disk: the more central part of the wing.

Disk of pronolum: the dorsal surface of the pronotum, above the lateral lobes.

Distad, distal: toward the end farthest from the body, base, or point of

attachment.

Dorsal field of tegmina: that portion which lies horizontally on the dorsum or

back of the insect.

Dorsum: the entire upper part of the insect body, or body and head.

Ecology: the science of the relation of organisms to their surroundings and to

each other.

Egg-guide: a pair of small chitinous processes between the upper and lower

valves of the ovipositor in Locusts, = the third pair of gonapophyses, q. v.

Emarginate: excised; notched.

Entire: having the outUne even, smooth, not notched.

Epicranium: the entire upper part of the head, including face, vertex, crown,

occiput, and genae.

Epimeron: the posterior of each pair of lateral sclerites of the meso- and meta-

thorax.

Episternum: the anterior of each pair of lateral sclerites of the meso- and

metathorax.

Equal: of the same size, dimensions, or extent; applied either to length,

breadth, or termination.

Excavate: hollowed out.

Excised: notched deeply, as if having a piece cut out.

Exserted: protruded; exposed to a considerable degree.

Exiivia (-ae): the cast-off skin of an insect.

Fasciate: banded or streaked transversely.

Fastigium: the tip of the vertex.

Femora, {sing, femur) : thighs,—the first long segment of the leg.

Fossa (-ae): a groove or channel with sharp edges,—appUed particularly to

those lodging the antennae.

Foveola (-ae): a shallow depression,—appUed to concavities on the sides and

top of the head of Locusts.

Furcula: a forked process, sometimes reduced to a pair of tubercles, borne on

the hind margin of the tenth dorsal segment of the male abdomen in some

Locusts,

Fuscous: brownish black of various degrees of intensity, usually dark.

Fusiform: spindle-shaped; tapering with curved sides toward both ends.

Galea: the outer apical lobe of the maxilla.

Gena {-ae): the cheeks or sides of the head.
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Genitalia: the terminal parts of the abdomen used in reproduction, including

the appendages, modified segments, copulatory and egg-laying organs.

Glabrous: smooth, faintly shining, free from hairs or pubescence.

Gonapophyses: the three pairs of chitinous processes making up the ovipositor

and egg-guide.

Gula: throat; the ventral sclerite of the head, bounded in front by the sub-

mentum, on the sides by the genae, and extending to the hinder margin

of the head.

Habitat: the entire region naturally inhabited, or the particular type of

environment characteristically inhabited, by an organism.

Habitus: the general aspect or appearance.

Halophile {-ous): salt-loving; restricted to salt-marshes or the proximity of

the sea.

Hind process of pronotum: the backward-projecting part of the disk or upper

sm-face of the pronotum.

Humeral carinae of pronotum; humero-apical c: in some Acrydiinae arise on

the disk of the pronotum and run backward, forming the dorso-lateral

angles of the hind process.

Imago: the adult or fully mature insect.

Immaculate: lacking spots or marks.

Infra-cereal plates: the podical plates, q. v.

Infuscated: more or less tinged with dusky or black.

Inner: toward the center, or median plane, e.g., the inner face of the leg.

Insertion: the point or place where a part is inserted or attached, e.g., anten-

nae or legs.

Intercalary: added, or inserted between others, e.g., intercalary vein.

Internal: inner, toward the median plane.

Interspace: the median space lying between the posterior lobes of the meso-

sternum and metasternum and occupied by parts of the metasternum and

first abdominal segment respectively.

Joint: a segment or part between two movable articulations; a movable union

or articulation between two consecutive parts.

Jugular sclerites: small sclerites in the membrane connecting the head and

thorax.

Knee: the point of junction of femur and tibia.

Labium: the lower lip; the fused 'second maxillae'; a compound median

organ on the ventral side of the head.

Labrum: the upper lip; a median sclerite attached to the clypeus and cover-

ing the base of the mandibles.

Lacinia: the inner apical lobe of the maxilla.

Lanceolate: lance-shaped; tapering to a point apically.

Lateral carinae of head: ridges on the face extending downward from the eyes.

Lateral carinae of pronotum: ridges separating the disk from the lateral lobes

of the pronotum; usually distinct in the Slant-faced Locusts, more or less

vestigial in the Band-winged and Spine-throated groups.

Lateral lobes (of pronotum): the deflexed sides of the pronotum below the

lateral carinae.
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Lower margin: sometimes applied to the anterior or costal margin of the

tegmina in Orthoptera, in which it is ventral in the resting position.

Luteous: yellowish; the color of honey; clay yellow.

Macropteroiis: having fully developed wings.

Maculate: spotted with figures of some size and of a color differing from the

background.

Mandibles: the anterior or upper lateral jaws of a chewing insect.

Maxilla (-ae): the second pair of jaws of a chewing insect : 'second maxillae' =

labium, = third pair of jaws.

Median carina: usually applied to the median ridge of the pronotum.
.

Melanism: an abnormal suffusion with blackish.

Mentum: a median sclerite of the labium.

Mesial: median; refers to the median plane of the body or an appendage.

Mesonotum: the dorsal part of the middle or second portion of the thorax.

Mesosternal lobes: the lateral portions of the mesosternum, separated in

the median line (m. interspace) by a forward-projecting part of the

metasternum.

Mesosternum: the mid-ventral sclerite of the middle portion of the thorax.

Mesostethium: the entire ventral aspect of the mesothorax. " Mesostethium

and metastethium together" include "the whole ventral aspect of the

mesothorax and metathorax as seen from below, regardless of limitations

of sclerites."

—

t. Scudder.

Metanotum: the dorsal part of the third or hinder portion of the thorax.

Metastethium: see mesostethium.

Metazona or metay.one: the dorsal surface of the pronotum behind the principal

sulcus.

Metepisternum: episternum of the metathorax, the more anterior of the

lateral sclerites of that segment.

Molt, moidt: the act of shedding the skin or external layer of the body-wall,

marking the change from one stage of the insect to the next ; the cast-off

skin thus shed.

Mouth-parts: a term applied to the movable structures around the mouth,

used in eating.

Notum: the dorsal or upper surface, applied either to a segment or to the

entire body.

Nymph: a term applied to the immature stages of insects with incomplete

metamorphosis. The last stage, showing conspicuous wing-pads, is

frequently but erroneously called a pupa.

Obconic: conical with the large part apical.

Occiput: the dorsal hinder part of the head.

Ocellus (-i) : a simple eye ; these vary from one to three in number in adult

insects and are usually placed in front of and between the compound eyes.

Ochraceous: brownish yellow of various shades.

Ootheca: the horny capsule containing the eggs of Cockroaches.

Operculum: a spoon-shaped sclerite beneath the eighth segment of the

abdomen of Walking-sticks.
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Pagina: the central portion of the outer face of the hind femora, showing a

herring-bone pattern of sculpture due to the muscle impressions.

Pallium: the membrane closing dorsally the cavity formed by the subgenital

plate.

Palp {-us): pi. palps {-i): jointed, antenna-Uke appendages of the maxillae

and labium.

Percurrent: continuous and complete.

Piceous: lustrous pitchy black.

Pleura (sing, -on): the sides of the thorax and abdomen; the lateral sclerites

of the thorax between the terga and sterna.

Podical plates: the latero-dorsal plates underlying the cerci and attached to

the tenth tergum of the abdomen.

Praescutum; prescutum: the anterior or first of the four divisions of the notum
of each thoracic segment.

Pregenicular annulus: a band of color on the hind femora a little before the

knee-joint.

Principal sulcus: the suture between the third and fourth divisions of the

pronotum, dividing it into prozone and metazone, often marked by a

deep notch where it crosses the median carina.

Prismatic: shaped like a prism in section.

Process: a prolongation of or protuberance from a margin or surface.

Produced: extended, prolonged.

Pronotal carina: the median carina of the pronotum.

Pronotum: the dorsal part of the prothorax.

Prosternal spine: a prominence bet^Veen the front legs arising from the pro-

sternum.

Prothorax: the anterior segment of the thorax.

Proximad, -al: toward the basal or proximal end or the point of attachment.

Prozona, prozone: the dorsal surface of the pronotum in front of the principal

sulcus.

Pulvillus (-i): fleshy pads beneath the tarsal segments and claws.

Punctate: bearing point-like impressions or dots of color.

Pygidium: see Forficulidae, note.

Quadrate: four-sided, rectangular, nearly square.

Quiescent: not active,—said of the pupa in most forms with complete metamor-

phosis.

Race: a variety of a species which possesses distinctive characters of less than

specific value, usually intergrading with other races or the typical form

of the species, and often differing in geographical distribution.

Raptorial: formed for seizing prey.

Reticulate: having a pattern like net-work.

Saxicolous: frequenting rocky or stony areas.

Scapular area of pronotum: in certain Acrydiinae a narrow triangular or

linear area on the disk of the pronotum between the lateral and humero-

apical carinae.

Sclerite: a stiffened or hard portion of the body wall.
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Scoop: a concavity formed by the recurved tips of the ovipositor of the female

Locust which aids in removing loosened earth when laying the eggs.

Scrobes: the pits in which the antennae are attached to the head.

Scutellum: the third dorsal sclerite of the thoracic segments (usually com-
pounded with -pro-, meso-, and mela-).

Scutellum of vertex: a depression on top of the vertex of the head.

Second maxilla: sometimes applied to the labium.

Segment: one of the ring-like divisions of the body or appendages.

Serrate: toothed like a saw, the teeth pitched toward one end.

Setaceous: bristle-like, tapering to a fine point.

Sinuate: wavy; winding in S-like curves,—applied to lines and margins.

Sinus: a hollow or excavation, e.g., the sinuses of the pronotura of Acrydii-

nae (Plate 24, figs. 1, 7).

Somite: a segment of the body.

Speculum: a transparent area in the tegmina of some male Orthoptera; it

is probably connected with sound-production.

Spindle-shaped: tapering with symmetrically convex sides toward both ends.

Spinose: bearing spines.

Spiracles: the openings or breathing-pores on the sides of the insect body
through which air enters the tracheae.

Spurious veins: supernumerary vein-like thickenings in the tegmina or wings,

likely to be mistaken for the regular veins.

Stigmata: sometimes used for spiracles.

Stipes: a large sclerite of the maxilla.

Stridulation: the production of sounds by rubbing or striking together rough-

ened surfaces.

Sub-: a prefix meaning 'less than,' 'under,' or 'before.'

Subgenital plate: the last ventral sclerite of the abdomen.
Sulcate: grooved, channeled.

Sulcus: a groove or channel.

Supra-anal or sur-anal plate: the last dorsal plate of the abdomen.
Suture: a narrow line, often impressed, marking the junction of sclerites.

Synonym: a name applied to a species or genus which has been named and
described before.

Tarsus {-i): the terminal, jointed portion of the leg, distad of the tibia.

Tawny: a rufous brownish yellow.

Tectiform: roof-shaped; slanting downward on both sides.

Tegmen (pi. tegmina): the anterior wing, = wing-cover, of Orthoptera.

Terga; tergites: the dorsal sclerites of the insect body behind the head.

Tergum: the entire dorsal surface of an insect, or of a segment of the body.

Thamnophile, -ous: thicket-loving,—said of species living in thickets, either

woody or herbaceous.

Thorax: the second or intermediate region of the insect body, bearing the

wings and the true or jointed legs.

Tibia: the shank, or second long joint of the leg, between the femur and the

tarsus.
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Trachea {-ae): minute tubes conducting air from the spiracles to all parts of

the insect body.

Trarisverse: having the largest dimension at right angles to the main axis.

Trophi: the movable parts surrounding the mouth.

Truncate: cut off squarely at the end.

Tympanum: the external membrane covering the sensory organ on each side

of the basal segment of the abdomen of Locusts; sometimes applied also

to those on the front tibiae of the Tettigoniidae.

Unicolor: of one color throughout.

Upper margin of tegmina: sometimes but unwisely applied to the inner or

posterior margin of the tegmina in Orthoptera which is uppermost or

dorsal in the resting position.

Valves (of ovipositor): the four chitinous pieces making up the ovipositor,

prominent in Tettigoniidae and most Gryllidae, less so in Acrididae, and

not evident in Mole-crickets.

Veins: the rod-like stiffenings of the tegmina and wings, chiefly longitudinal

in direction.

ye/tt7n.- = pallium; the membrane closing dorsally the cavity of the subgenital

plate.

Venter: the under surface of the body or of a single segment.

Vertex: the anterior dorsal part of the head between and in front of the eyes.

Vestigial: reduced in size; degenerate; existing as remnants of a previously

functional organ.

Wing-pads: the undeveloped wings of the nymph or pupa.

Wings: the organs of fUght, including the anterior pair or wing-covers.

Xerophile; -ous: living in dry places.

f
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(Major references in heav>'-face tA^pe.)

Acrididae, 243. 245, 424

Acridiinae, 213, 259, 424, 4S3

Acridinae, 213, 244, 259, 424. 425, 427

Acrydiinae, 213, 241, 259. 272, 424, 425, 525

Acrydium, arenosum, 260

augustum, 256. 528, 533, 538

granulatum granulatum, 255, 260, 528, 529, 538

incurvatum. 256. 528, 531, 538

hancocki. 256. 52S, 533, 538

ornatum, 255, 260, 528. 532, 538

Amblycor>-pha, 247. 334. 335. 336
floridana carinata. 254. 255, 337, 338, 538

oblongifolia. 255, 337, 538

rotundifolia. 255, 337, 338, 538

Ambulatoria, 298

Anatomy of locust, external. 214

internal. 226

Anaxipha exigua. 254. 255. 414, 538

Anisolabis maritima, 256, 288, 538

Arphia sulphurea. 255. 450. 453, 538

xanthoptera. 256, 450, 451, 538

Atlanticus americanus, 255, 334. 371, 538

testaceus, 255. 371. 372, 538

BeutenmuUer, William. 210

Blatta orientalis. 256. 304, 306. 315, 538

Blattella germanica, 256, 304, 310, 538

Blattidae, 213. 298

Bush-cricket, Striped, 414
Bush-katydid, Broad-winged. 344

Curve-tailed, 341. 345
Northern. 253. 341, 346

European. 263. 335, 348, 419

Fork-tailed, 340, 347
Xarrow-winged, 345
Northern, 340, 341, 342

Pistillate, 341, 344
Texan, 340, 341, 342

Bush-katydids, 238, 264, 334. 335. 339
Camel-cricket. Asiatic. 264, 374, 375

Conservatory, 375
Greenhouse. 374,

Camnula pellucida, 254, 256, 264, 449, 460, 505. 538

547
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Cave-cricket, Black-sided, 375, 381

Pale-footed, 375, 382

Short-legged, 375, 381

Slender legged, 375, 383

Spotted, 374, 379
Stygian, 375, 383

Woodland, 375, 380

Yellow, 374, 378
Ceuthophilus, 334, 373

brevipes, 255, 381, 538

gracilipes, 254, 383, 538

lapidicola, 255, 382, 538

latens, 255, 381, 538

maculatus, 255, 374, 379, 538

neglectus, 255, 374, 378, 538

stygius, 375, 383

terrestris, 256, 380, 538

Chloealtis conspersa, 239, 255, 428, 438, 538

Chlorion ichneumoneum, 370

Chorthippus curtipennis, 255, 260, 427, 440, 538

Chortophaga viridifasciata, 242, 249, 255, 449, 455, 538

Circotettix verruculatus, 254, 256, 260, 451, 478, 538

Cockroaches, 298

Collecting methods, 271

Colonization, 257

Color determination, 249

Coloration, 241

Cone-head, Blunt-tipped, 354, 358
Robust, 354, 355
Round-tipped, 354, 356
Sword-bearer, 354
Unmusical, 354, 357

Coneheads, 242, 335

Conocephalinae, 335

Conocephalus, 363

brevipennis, 255, 364, 366, 538

fasciatus, 255, 364, 538

saltans, 254, 255, 257, 364, 368, 538

spartinae, 248, 254, 256, 258, 364, 367, 538

Courtship, 233

Cricket, Carolina, 389, 400

Cuban, 389, 397
Field, 384, 388, 389
Grass, 388, 393
Sand, 388, 395
Sphagnum, 388, 398
Spotted, 388, 396
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Cricket, Striped, 384, 388, 393
Crickets, 384
Croton-bug, 300, 310

Cursoria, 298

Decticinae, 335

Dermaptera, 213, 263, 281

Development of young, 229

Diapheromera femorata, 255, 264, 322, 538

Dichromorpha viridis, 242, 254, 255, 260, 427, 432, 538

Diestrammena marmorata, 256, 334, 374, 375, 538

Dispersal routes, 257

Dissosteira Carolina, 214, 256, 449, 465, 538

Distribution, 250

Eamig, Banded, 288, 291

Brown, 288, 293

European, 263, 264, 288, 295

Little, 288, 292

Maritime, 288

Ring-legged, 288, 291

Ean^-igs, 242, 274

Eggs, location of. 227

Encoptolophus sordidus, 264, 449, 458, 538

Enemies, 269

Eneopterinae, 387, 415

Epilampra maj'a, 256, 319, 538

Eritettix simplex, 254, 255, 427, 430, 526, 538

Euborellia annulipes, 256, 288, 291, 538

Eurycotis, 304

opaca, 256, 319, 538

tibialis, 256, 319, 538

Fernald, C. H., 209

Field-cricket, 238, 264, 384, 388, 389

Forficula aculeata, 297

auricularia, 256, 288, 295, 538

percheroni, 297

pulchella, 297

Forficulidae, 281

Gordius, 270

Grasshopper, Cone-headed, 276, 353, 354
Dusky-faced, 248

Long-horned, 333
Lubber, 237, 247

Salt-marsh, 248

Shield-backed, 333, 335

Short-homed, 423

Gryllidae, 213, 384

23
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Gryllinae, 213, 387

Gryllotalpa gryllotalpa, 256, 419, 538

hexadactyla, 255, 417, 538

Gryllotalpinae, 213, 387, 416

Gryllus assimilis, 255, 264, 384, 388, 389
domesticus, 238, 388, 391

Habits, 227

Hapithus vagus, 256, 416, 538

Harris, T. W., 208

Hesperotettix brevipennis, 255, 257, 260, 483, 495, 538

Hippiscus rugosus, 256, 257, 450, 464, 538

Holmes, O. W., 207

Hormetica advena, 256, 320, 538

House-cricket, European, 238, 388, 391

Injuries by Orthoptera, 264

Katydid, 264, 276, 333, 350

Broad-winged, 350

Carinate Florida, 337, 338

Oblong-winged, 337
Round-headed, 335, 336

Round-winged, 337, 338

True, 237, 240, 335, 350

Kimball, Harriet McEwen, 207

Labia burgessi, 297

minor, 255, 288, 292, 538

minuta, 297

Leptophyes punctatissima, 256, 335, 348, 419, 538

Locust, American, 483, 488

Anatomy of, 216

Autumn Yellow-winged, 450, 451

Banded, 501

Barren-ground, 467

Bicolored, 242, 247, 427, 432

Black, 478
Black-winged, 214, 465

Boll's, 450, 469

Broad-necked, 485, 487, 509

Broad-winged, 239, 451, 478

Bunch-grass, 427, 428

Carolina, 214, 233, 248, 449, 465

Clear-winged, 244, 449, 460, 505

Clouded, 458
Collared, 467

Coral-winged, 232, 244, 272, 450, 462

Dawson's, 484, 486, 516, 521

Differential, 246

Dingy, 458
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Locust, Dusky, 449, 458

Green-legged, 484, 486, 522

Green-striped, 232, 242, 246, 247, 249, 272, 449, 455
Grizzled, 511

Huckleberry, 484, 488, 501

Large-headed, 484, 486, 524
Leather-colored, 248, 483, 490
Ledge, 451, 469

Lesser Migratory, 228, 266, 424, 484, 487, 499
Little, 485, 487, 507

Long-horned, 474
Marbled, 248, 450, 472

Maritime, 476
Meadow, 427, 440
Mottled, 511

Northern, 485, 487, 488, 506

Northern Meadow, 506

Pasture, 248, 427, 435
Pine-tree, 244, 485, 486, 511

Purple-striped, 483, 495
Red-legged, 230, 232, 244. 266, 423, 481, 484, 487, 503
Rocky Mountain, 228, 424

Rusty, 248, 481, 483, 490
Salt-marsh, 242, 247, 427, 437
Sand, 244, 451, 474
Scudder's Short-winged, 484, 486, 520

Waste-land, 451

Seaside, 244, 451, 476
Smith's, 484, 485, 518

Snapping, 239, 244, 478
Spotted-winged, 248, 427, 436
Spring Yellow-winged, 232, 272, 450, 453
Sprinkled, 428, 438
Striped Rusty, 490
Swamp, 246, 483, 497
Two-striped, 244, 248, 481, 485, 486, 505, 514
Varied Wingless, 483
Velvet-striped, 427, 430
White Mountain Wingless, 253, 483, 492
Wrinkled, 450, 464
Yellow-striped, 514

Locustarians, 423

Locustidae, 213, 424

Locustinae, 213, 244, 259, 424, 425, 480
Locust ravages, 264

Locust-mites, 270

Locust-societies, 255
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Locxists, Band-winged, 425, 447
Grouse, 525

Pygmy, 425, 525

Slant-faced, 425

Spine-breasted, 425, 480

Spur-throated, 425, 480

Manomera blatchleyi, 255, 326, 538

Mantidae, 213, 327

Mantis religiosa, 256, 330, 538

Mantis, Carolina, 327, 328

Chinese, 328, 329

European, 328, 330

Meadow-grasshopper, Bruner's, 359, 361

Common, 359
Dusky-faced, 359, 362

Salt-marsh, 364, 367

Short-winged, 364, 366

Slender, 364

Wingless, 364

Mecostethus, 239, 442
gracilis, 239, 254, 256, 428, 444, 538

lineatus, 255, 428, 442, 538

platypterus, 256, 428, 446, 538

Melanoplus atlanis, see mexicanus

bivittatus, 255, 260, 264, 481, 485, 486, 505, 514, 538

borealis, 254, 485, 487, 488, 506, 536

confusus, 256, 481, 485, 487, 507, 538

dawsoni, 256, 484, 486, 516, 538

differentialis, 246

extremus, 260, 538

fasciatus, 244, 248, 255, 260, 484, 488, 501, 538

femur-rubrum, 230, 245, 249, 255, 260, 264, 266, 4S1, 484, 487,

503, 538

luridus, 245, 255, 485, 487, 509, 538

mancus, 209, 244, 255, 260, 484, 485, 518, 538

mexicanus atlanis, 227, 249, 255, 260, 264, 266, 424, 481, 484,

487, 497> 505, 538

punctulatus, 256, 260, 485, 486, 511, 538

scudderi, 260, 484, 486, 520, 538

spretus, 228, 424

viridipes, 254, 256, 260, 484, 486, 522, 538

Mermis, 270

Mole-cricket, American, 417

European, 263, 264, 417, 419

Pygmy, 417, 420

Mole-crickets, 384, 416

Molting, 229
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Morse, A. P., 210

Nemobius carolinus, 255, 389, 400, 538

cubensis, 255, 389, 397, 538

fasciatus, 255, 264, 384, 388, 393, 538

griseus, 255, 388, 395, 538

maculatus, 255, 388, 396, 538

palustris, 255, 388, 398, 538

Neoconocephalus, 335, 353
ensiger, 247, 255, 354, 538

exiliscanorus, 254, 255, 354, 357, 538

retusus, 254, 255, 354, 356, 538

robustus, 254, 256, 354, 355, 538

triops, 256, 354, 358, 538

Neoxabea bipiinctata, 255, 402, 404, 413, 538

Nomotettix cristatus, 255, 260, 528, 529, 538

Non-saltatoria, 298

Nj-ctibora laevigata, 256, 303, 319, 538

noctivaga, 256, 303, 319, 538

Oecanthinae, 213,' 387, 401

Oecanthus angustipennis, 255, 402, 403, 406, 539

exclamationis, 254, 255, 402, 403, 407, 539

latipennis, 238, 402

nigricornis, 255, 384, 402, 404, 409, 539

niveus, 255, 384, 402, 403, 404, 539

pini, 255, 402, 404, 412, 539

quadripunctatus, 255, 402, 403, 410, 539

Oedipodinae, 213, 233, 244, 245, 259, 260, 425, 447
Oeneis semidea, 494

Orchelimum, 335, 359
concinnum, 248, 256, 258, 359, 362, 539

gladiator, 255, 359, 361, 539

vulgare, 255, 359, 539

Orphulella olivacea, 210, 242, 254, 255, 256, 260, 427, 435, 437, 539

pelidna, 248, 254, 255, 260, 427, 435, 436, 539

speciosa, 248, 256, 260, 264, 427, 434, 435, 539

Orthoptera of Connecticut, Smith, 209

Walden, 211

Maine, Smith, 209

Packing specimens, 280

Panchlora cubensis, 256, 320, 539

exoleta, 256, 320, 539

Parasites, 269

Paratenodera sinensis, 256, 329, 539

Paratettix cucullatus, 254, 255, 260, 528, 534, 539

Parcoblatta lata, 318

pensylvanica, 255, 304, 305, 306, 308, 539

uhleriana, 255, 304, 305, 306, 307, 539
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Parcoblatta virginica, 255, 304, 306, 539

Pardalophora apiculata, 255, 450, 462, 539

Paroxya clavuliger, 246, 254, 255, 258, 260, 483, 497, 539

Periplaneta americana, 256, 300, 304, 305, 312, 539

australasiae, 256, 304, 305, 314, 539

Phaneropterinae, 335
Phasmidae, 213, 321

Phoetaliotes nebrascensis, 256, 484, 486, 524, 539

Podisma glacialis, 253, 256, 258, 260, 483, 492, 539

variegata, 483, 495
Prairie-grasshopper, Wingless, 364, 368

Praying Mantes, 327

Preservation methods, 275

Prolabia arachidis, 256, 288, 291, 293, 539

Psahs percheroni, 297

Pseudophyllinae, 335

Pseudopomala brachyptera, 256, 260, 427, 428, 539

Psinidia fenestralis, 256, 260, 451, 474, 539

Pterophylla, 335

camelUfoUa, 237, 240, 254, 255, 335, 350, 539

Pycnoscelus surinamensis, 256, 304, 317, 539

Pygmy Locust, 272

Angulated, 528, 529

Broad-shouldered, 528, 531

Crested, 528, 529

Hancock's, 528, 533
Hooded, 528, 534
Obscure, 528, 533
Ornate, 528, 532

Sedge, 528, 535

Quaker, 465

Raptoria, 298

Remedies, 266

Rhomalea, 237, 246

Roach, American, 305, 312

Australian, 305, 314

German, 300, 310

Oriental, 306, 315

SUky, 319
Surinam, 317
Yellow-striped Silky, 319

Saltatoria, 332

Schistocerca alutacea alutacea, 256, 483, 490, 539

rubiginosa, 254, 481, 483, 490, 539

serialis, 256, 483, 487, 539

Scirtetica marmorata, 248, 256, 260, 450, 472, 539

Scudder, S. H., 209, 211
s

i
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Scudderia, 334, 335, 339
curvicauda borealis, 254, 256, 341, 346, 539

curvicauda, 255, 341, 345, 539

furcata, 255, 340, 341, 347, 539

pistillata, 255, 344, 539

septentrionalis, 255, 340, 341, 342, 539

texensis, 255, 340, 341, 342, 539

Sedge-locust, Broad-winged, 428, 446
Northern, 254, 428, 444
Striped, 428, 442

Shield-backed Grasshoppers, 242, 370
Shield-bearer, Long-legged, 371

Short-legged, 371, 372
Smith, S. I., 209

Songs, 235

Spandex percheron, 296

Spharagemon boUi, 256, 450, 469, 539

coUare scudderi, 256, 451, 467, 539

wyomingianum, 467
saxatile, 254, 256, 260, 451, 469, 539

Spongophora bipunctata, 297

Stagmomantis Carolina, 256, 327, 328, 539

Stenopelmatinae, 336, 374
Stone-crickets, see Cave-crickets.

Sword-bearer, 247, 354
Table of New England Orthopteroidea, 263

Tachina-fiies, 270

Temperature formula, 386

Tettigidea lateralis parvipennis, 255, 260, 528, 535, 539
Tettiginae, 213, 241, 424
Tettigoniidae, 264, 333, 424

Thermometer Crickets, 386

Tree-cricket, Broad-winged, 238, 402

Davis', 402, 403, 407
Dusky, 384, 402, 404, 409
Four-spotted, 402, 403, 410
Narrow-wanged, 402, 403, 406
Pine, 402, 404, 412

Snowy, 384, 401, 402, 403, 404
Two-spotted, 402, 404, 413

Tree-crickets, 242, 264, 384, 401

Tridactylinae, 213, 387, 416
Tridactylus apiciahs, 255, 420, 539

Trigonidiinae, 213, 387, 414
Trimerotropis maritima, 254, 256, 258, 260, 451, 476, 539
Trombidium locustarum, 270

Tryxalinae, 220, 259, 424, 425
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Vestigial-wanged Orthoptera, 261

Walden, B. H., 211

Walking-stick, Blatchley's, 322, 326

Northern, 322

Walking-sticks, 242, 264, 321

Water-bug, 310

'^Tiiting, P. W., 249

Wingless Orthoptera, 261

Wood-roach, Bicolored, 308

Common, 306

Northern, 306

Pennsylvania, 305, 306, 308

Uhler's, 305, 306, 307

Virginian, 306

Xiphidium, 363

f
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Morse.—Orthoptera of New England.

Fig.
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Morse.—Orthoptera of New England.

Fig. 1.

Fig. 2.

Figs. 3,
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Morse.—Orthoptcra of New England.

PLATE 12.

All figures about 1| times natural size.

Fig. 1. Bunch-grass Locust, Pseudopomala brachyptera. Female.

Fig. 2. Rusty Locust, Schistocerca alutacea. Male, striped olivaceous form.

Fig. 3. Green-striped Locust, Chortophaga viridifasciata. Male, brown form.

Fig. 4. Same, female, green form.

Fig. 5. The Sword-bearer, Neoconocephalus ensiger. Female, green form.

Fig. 6. Same, female, brown form.
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Morse.—Orthoptera of New England.

PLATE 13.

Earwigs and Walking-sticks: Details.

Fig. 1.

Fig. 2.

Fig.
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Morse.—Orthoptera of New England.

PLATE 14.

Tettigoniidae : Details of structure.

Fig. 1. Ohlong-winged Katydid, Amblycorypha oblongifolia. Male. Lateral

outline of pronotum, tegnien, and exposed wing. X |.

Fig. 2. Jiound-vnnged Katydid, A. rotundifolia. Male. Lateral outline of

pronotum, tegmen, and exposed wing. X I-

Fig. 3. Northern Bush-katydid, Scudderia septentrionalis. Male. Supra-

anal plate, dorsal view.

Fig. 4. Same, female. Ovipositor, side view.

Fig. 5. Pistillate Bush-katydid, S. pistillata. Female. Ovipositor, side view.

Fig. 6. Curve-tailed Bush-katydid, S. curvicavda. Female. Ovipositor,

side view.

Fig. 7. Northern Curve-tailed Bush-katydid, S. c. borealis. Female. Ovi-

positor, side view.

Fig. 8. Texan Bush-katydid, S. texensis. Female. Ovipositor, side view.

Fig. 9. Fork-tailed Bush-katydid, *S./Mrcato. Female. Ovipositor, side view.

Fig. 10. Same, male, supra-anal plate, dorsal view.

Fig. 11. Short-legged Shield-backed Grasshopper, Atlanticus testaceus. Male.

Outline of disk of pronotum and tegmina. X li-

Fig. 12. Same, female.

Fig. 13. Same, male, left cercus.

Fig. 14. Same, female, subgenital plate.

Fig. 15. Long-legged Shield-backed Grasshopper, Atlanticus americanus.

Male. Outline of disk of pronotum and tegmina. X 1|.

Fig. 16. Same, male, left cercus.

Fig. 17. Same, female, subgenital plate.

Fig. 18. Conservatory Camel-cricket, Diestrammena marmorata. Spinula-

tion of hind tibiae.

Fig. 19. Same, outUne of vertex of head from above.

Fig. 20. Yellow Cave-cricket, Ceuthophilus neglectus. Male. End of abdo-

men, dorsal outline.

Fig. 21. Same, rear view of eighth abdominal tergum.

Fig. 22. Same, rear view of subgenital plate.

Fig. 23. Same, side view of subgenital plate.

Fig. 24. Spotted Cave-cricket, Ceuthophilus maculatus. Male. End of abdo-

men, dorsal outline.

Fig. 25. Same, rear view of subgenital plate.

Fig. 26. Woodland Cave-cricket, Ceuthophilus terrestris. Male. Rear view

of subgenital plate.

Fig. 27. Same, side view of subgenital plate.

Fig. 28. Pale-footed Cave-cricket, Ceuthophilus lapidicola. Male. End of

abdomen from above.

Fig. 29. Same, rear view of subgenital plate.

Fig. 30. Same, side view of subgenital plate.

Fig. 31. Short-legged Cave-cricket, Ceuthophilus brevipes. Male. Outline of

last dorsal segments of abdomen.

Fig. 32. Same, outline of subgenital plate from rear.

Fig. 1-17, after Rehn and Hebard. Fig. 20, 23-30, after E. M. Walker.

Figs. 18, 19, 21, 22, 31, 32, original.
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PLATE 15.

Tettigoniidae : Details of structure.

Fig. 1. Robust Cone-head, Neoconocephalus robustus. Male. Lateral view

of fastigium.

Fig. 2. Same, male, ventral view.

Fig. 3. Same, female, lateral view.

Fig. 4. Same, female, ventral view.

Fig. 5. Round-tipped Cone-head, Neoconocephalus retusus. Male. Fastig-

ium, lateral view.

Fig. 6. Same, ventral view.

Fig. 7. Same, male, lateral view.

Fig. 8. Same, male, ventral view.

Fig. 9. Same, female, lateral view.

Fig. 10. Same, female, ventral view.

Fig. 11. The Sword-bearer, Neoconocephalus ensiger. Male. Fastigium,

lateral view.

Fig. 12. Same, male, ventral view.

Fig. 13. Same, female, lateral view.

Fig. 14. Same, female, ventral view.

Fig. 15. Same, dorsal view.

Fig. 16. Dorsal view of fastigium of Round-tipi)ed Cone-head, N. retusus.

Fig. 17. Dorsal view of fastigium of Robust Cone-head, N. robustus.

Fig. 18. Dorsal view of fastigium of Unmusical Cone-head, N. eziliscanorus.

Fig. 19. Lateral view of fastigium of same. Male.

Fig. 20. Ventral view of fastigium of same. Male.

Fig. 21. Lateral view of fastigium of same. Female.

Fig. 22. Ventral view of fastigium of same. Female.

Fig. 23. Bruner's Meadow-grasshopper, Orchelimum gladiator. Outline of

pronotum in side view.

Fig. 24. Same, dorsal outUne of left cercus.

Fig. 25. Same, lateral outUne of left cercus.

Fig. 26. Same, lateral outhne of ovipositor.

Fig. 27. Common Meadow-grasshopper, Orchelimum vulgare. Lateral out-

hne of pronotum.

Fig. 28. Same, left cercus, from above.

Fig. 29. Same, left cercus, from side.

Fig. 30. Same, ovipositor.

Fig. 31. Dusky-faced Meadow-grasshopper, Orchelimum concinnum. Lateral

outline of pronotum.

Fig. 32. Same, left cercus from above.

Fig. 33. Same, left cercus from side.

Fig. 34. Same, ovipositor.

Fig. 35. Short-winged Meadow-grasshopper, Conocep/taius 6reyipe«.?iis. Male.

Outhne of left cercus from above.

Fig. 36. Salt-marsh Meadow-grasshopper, Conocephalus spartinae. Same,

Fig. 37. Slender Meadow-grasshopper, Conocephalus fasciatvs. Same.

Fig. 38. Wingless Prairie-grasshopper, Conocephalus saltans. Same.

Fig. 1-14, 19-34, from Rehn and Hebard. Fig. 15-18 from Walden.

Figs. 35, 36 after Fox. Figs. 37, 38, original.

%
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PLATE 16.

Fig. 1. Sand Cricket, Nemobius griseus, male.

Fig. 2. Same, female.

Fig. 3. Striped Grass-cricket, Nemobius fasciatus, female.

Fig. 4. Same, female.

Fig. 5. Carolina Ground-cricket, Nemobius carolinus, male.

Fig. 6. Same, female.

Fig. 7. Little Spotted Ground-cricket, Nemobius maculatus, male.

Fig. 8. Nemobius confusus, female. (Extralimital.)

Fig. 9. Carolina Ground-cricket, Nemobius carolinus, male.

Fig. 10. Same, female.

Fig. 11. Sphagnum Cricket, Nemobius palustris, male.

Fig. 12. Same, female.

From E. M. Walker, "The Crickets of Ontario."

(1904).

Can. Ent., vol. 36, pi. 4
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Morse.—Orthoptera of New England.

PLATE 17.

Tree-crickets, Oecanthus spp.

Fig. A. Pine Tree-cricket, Oe. pini. Fifth-stage nymph.

Fig. B. Broad-winged Tree-cricket, Oe. latipennis. Fifth-stage nymph. (An

extra Umital species.)

Fig. C. Dusky Tree-cricket, Oe. nigricomis. Adult male.

From B. B. Fulton, "The Tree-crickets of New York." Tech. Bull. N. Y.

Agric. Exp. Sta., no. 42, pi. 4, 1915.
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Morse.—Orthoptera of New England.

PLATE 18.

Tree-crickets, Oecanthus spp.

Fig. A. Snowy Tree-cricket, Oe. niveus. Adult male.

Fig. B. Davis' Tree-cricket, Oe. exclamationis. Adult male.

Fig. C. Narrow-winged Tree-cricket, Oe. angustipennis. Adult male.

Fig. D. Four-spotted Tree-cricket, Oe. quadripundatus. Adult male.

From B. B. Fulton, "The Tree-crickets of New York." Tech. Bull. N. Y.

Agric. Exp. Sta., no. 42, pi. 5, 1915.









Morse.—Orthoptera of New England.

PLATE 19.

Fig. A. Pine Tree-cricket, Oe. pint. Adult male.

Fig. B. Broad-winged Tree-cricket, Oe. latipennis. Adult male. (An extra-

limital species.)

From B. B. Fulton, "The Tree-crickets of New York." Tech Bull. N. Y.

Agric. Exp. Sta., no. 42, pi. 6, 1915.

,
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Morse.—Orthoptera of New England.

PLATE 20.

New England Acridinae: Details in outline.

Fig. 1. Bunch-grass hocust, Pseudopomalabrachyptera.

Fig. 2. Same, male, tip of abdomen from beneath.

Fig. 3. Same, female, tip of abdomen from side.

Fig. 4. Bicolored Locust, Dichromorpha viridis. Male

above.

Fig. 5. Same, pronotum from side.

Fig. 6. Spotted-winged Locust, Orphulella pelidna. Female.

side.

Fig. 7. Same, pronotum from above.

Fig. 8. Same, male, head from above.

Fig. 9. Same, female, pronotum from side.

Fig. 10. Same, female, tegmen, discoidal and ulnar areas.

Fig. 11. Same, female, wing.

Fig. 12. Pasture Locust, Orphulella speciosa. Female.

above.

Fig. 13. Same, male, head.from above.

Fig. 14. Same, male, tegmen, discoidal and ulnar areas.

Fig. 15. Same, female, tegmen, discoidal and ulnar areas.

Fig. 16. Salt-marsh Locust, Orphulella olivacea. Female.

above.

Fig. 17. Same, male, head from above.

Fig. 18. Sprinkled Locust, Chloealtis conspersa. Male. Tegmen.

Fig. 19. Same, female, tip of abdomen from side.

Fig. 20. Short-winged Meadow Locust, Chorthippus curtipennis.

Head from above.

Fig. 21. Striped Sedge-locust, Mecostethus lineatus. Female.

pronotum.

Fig. 22. Same, male, tegmen.

Fig. 23. Same, male, teeth of rasp.

Fig. 24. Northern Sedge-locust, Mecostethus gracilis. Male.

Fig. 25. Broad-winged Sedge-locust, Mecostethus platypterus.

of pronotum.

Fig. 26. Same, male, intercalary venules.

Fig. 27. Same, male, tip of abdomen from below.

Abbreviations.

Female. Antenna.

Pronotum from

Head from

Pronotum from

Pronotum from

Female.

Disk of

Teeth of rasp.

Female. Disk

a. u. y. = anterior ulnar vein,—15, 22, 26.

h. r. y. = branches of radial vein,—11.

d. a. = discoidal area,—15.

d. t;.= depression of vertex,—8, 17.

/.=foveola,—6, 20.

i. t;.= intercalary vein,—22, 26.

i. t;i.= intercalary venules,—22, 26.

mz. =metazone,—25.

p. u. V. = posterior ulnar vein,—15, 22.

pz. =prozone,—25.

r. f. =radial vein,—11, 15, 18.

sc. a. = scapular area,—18, 22.

sp. t'. =spurious vein,—10, 11.

w. a. = ulnar area,—10, 15.



iSIORSE. — OnTHOI'TKKA OF XeW EnCI.AND. Plate 20.

1 brachyptera

2 brachyptera
3 brachyptera 19 conspersa 4 viridis

20 curlipennis 17 olivac.a '^'si*"^^ ISspedosa 9 V'M-'

3 1 lineatus

23 lineatus 24 gracilis

Proc. Bostox Soc. Nat. Hist. Vol. 3.5.







Morse.—Orthoptera of New England.

PLATE 21.

New England Oedipodinae : Details in outline.

Fig. 1.

Fig.



:MoRSE. — OUTHOPTKUA OF XeW ExCLAND. I'LATE 21.

22 marmorata
23 fenestralis

Proc. Boston Soc. Nat. Hist. Vol. 35.







Morse.—Orthoptera of New England.

PLATE 22.

Fig. 1. Rusty Locust, Schistocerca alutacea rubiginosa. Male. Head and
pronotum from above.

Fig. 2. Rusty Locust, Schistocerca alutacea alutacea. Male. Head and
pronotum from above.

Fig. 3. Lesser Migratory Locust, Melanoplus mexicanus atlanis. Male.

Cercus.

Fig. 4. Same, female. Ovipositor.

Fig. 5. Same, male. End of abdomen from rear.

Fig. 6. Same, female. Pronotum from side.

Fig. 7. Same, female. Prosternal spine from front.

Fig. 8. Red-legged Locust, MeZawopZws /emMr-rubruTO. Male. Cercus.

Fig. 9. Same, female. Ovipositor.

Fig. 10. Same, female. Meso- and metastema; interspace longitudinal.

Fig. IL Same, male. Furcula from above.

Fig. 12. Same, female. Prosternal spine from front.

Fig. 13. Northern Locust, Melanoplus borealis extremus. Male. Cercus.

Fig. 14. Same, female. Ovipositor.

Fig. 15. Little Locust, Melanoplus confusus. Male. Cercus.

Fig. 16. Same, female. Ovipositor.

Fig. 17. Broad-necked Locust, Melanoplus luridus. Male. Cercus.

Fig. 18. Same, female. Ovipositor.

Fig. 19. Same, female. Pronotum from side.

Fig. 20. Yellow-striped Locust, Melanoplus bivittatus. Male. Cercus.

Fig. 21. Pine-tree Locust, Melanoplus punctulatus. Male. Cercus.

Fig. 22. Same, female. Ovipositor.

Fig. 23. Huckleberry Locust, MeZanophis/asciaiMS. Male. Cercus.

Fig. 24. Same, female. Meso- and metastema; interspace transverse.

Fig. 25. Scudder's Short-mnged Locust, Melanoplus scudderi. Male. Cercus.

Fig. 26. Same, female. Pronotum from side.

Fig. 27. Same, female. Tegmen of left side.

Fig. 28. Smith's Locust, Melanoplus mancus. Male. Cercus.

Fig. 29. Same, female. Pronotum from side.

Fig. 30. Same, female. Tegmen of left side.

Fig. 31. Same, male. Furcula from above.

Abbreviations.

Angr. = Angulation at base of scoop of L. y.= lower valve of ovipositor,—9.

ovipositor,—9, 16. P. s.= principal sulcus,—6.

C. = cercus of female,—9. Sc. =scoop of ovipositor,—9, 16.

F. = furcula,—11. Sg. p. =subgenital plate of male,—5.

7. =interspace between mesosternal U. v. =upper valve of ovipositor,—9.

lobes,—24. F. = vertex of head,—1.

L. I. = lateral lobe of pronotum,—26.



Morse. — Ohtiiopteha of Neav E.nclam). Plate 22.

1 7 lurjdus
9 femur-rubrum 22 punctulatus

Proc. Boston Soc. Nat. Hist. Vol. 35.







Morse.—Orthoptera of New England.

PLATE 23.

Dorsal and lateral views of terminal abdominal segments of male Locusts (from

Scudder, Proc. U. S. Nat. Mus., vol. 20, 1897).

Figs. 1, 2. Banded Locust, Melanoplus fasciatus.

Figs. 3, 4. Little Locust, M. confusus.

Figs. 5, 6. Northern Meadow Locust, M. borealis extremus.

Figs. 7, 8. Broad-necked Locust, M. luridus.

Figs. 9, 10. Smith's Locust, M. mancus.

Figs. 11, 12. Green-legged Locust, M. viridipes.

Figs. 13, 14. Swamp Locust, Paroxya clavuliger.

Figs. 15, 16. Large-headed Locust, Phoetaliotes nebrascensis.

Figs. 17, 18. White Mountain Wingless Locust, Podisma gladcdis gladalis.

Figs. 19, 20. Purple-striped Locust, Hesperotettix brevipennis.



Morse. — Orthopteka of Xf.w Enolaxd. Plate 23.
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Morse.—Orthoptera of New England.

Fig.



Morse. — Okthoptera of Xkav ExfiLAXD. Plati: 24.

Proc. Boston Soc. Nat. Hist. Vol. 35.







Morse.—Orthoptera of New England.

PLATE 25.

Protective coloration ("camouflage") in the Ledge Locust, Spharagemon

saxatile, showing several Locusts on their natural background; one

flying, four at rest.

Photographed from an exhibit in the Peabody Museum of Salem, Mass., pre-

pared by the author from material secured at Legg's Hill, Salem.



Morse. — Orthoptera of Xew England. ri,ATE 25.

Proc. Boston Soc. Nat. Hist. Vol. 35.







Morse.—Orthoptera of New England.

PLATE 26.

Fig. 1. A winter habitat. Young Green-striped Locusts (Chortophaga viri-

difasciata) were hopping actively about within a foot of the snow in

' January. Wellesley, Mass.

Fig. 2. Pine-tree Locust {Melanoplus pundulatus) laying eggs in crack of

fire-scarred trunk of white pine. Dover, Mass.



Morse. — Outiioptkua of Xew England. Pi.ATi: 2(\.

Proc. Boston Soc. Nat. Hist. Vol. 35.
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Morse.—Orthoptera of New England.

PLATE 27.

Oviposition of the Pine-tree Locust, Melanoplus 'punctvlatus.

Fig. 1. Piece of bark of white piae showing exit-hole of borer through which

a Locust laid eggs in empty burrow shown in Fig. 2.

Fig. 2. Burrow of pine-borer filled with the egg-mass of Pine-tree Locust.

Fig. 3. Another exit-hole in which locust eggs have been laid, its opening

surrounded by a dark-brown cementing mass.

Fig. 4. Under side of piece of loose pine bark showing exit-hole of borer and

three radiating egg-masses laid through it.

Fig. 5. Pupation-cell of ribbed pine-borer {Rhagium lineatum) fiUed with egg-

masses laid through exit-hole. A few eggs show distinctly.

Fig. 6. Three eggs of Pine-tree Locust.



Morse. — Outhoptkilv of Xf.w Exci.ani). Pl.ATF. 27
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Morse.—Orthoptera of New England.

PLATE 28.

Typical Locust Habitats.

Fig. 1. Ledge habitat of Snapping Locust {Circotettix verruculatus) ; thicket

habitat of Smith's Locust {Melanoplus mancus) and Huckleberry

Locust (Melanoplus fasciatus). Mt. Everett, Mass.

Fig. 2. Stream-margin habitat of Hooded Pygmy Locust {Paratettix cuculla-

tus). Alstead, N. H.

I

i



Morse. — Orthoptera of New Enoland. Plate 2S.
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Morse.—Orthoptera of New England.

PLATE 29.

Typical Locust Habitats.

Fig. 1. Dune habitat of Sea-side Locust {Trimerotropis maritima). Province-

town, Mass.

Fig. 2. Wet sedge-meadow habitat of Striped Sedge-locust {Mecostethus

lineatus). Sherborn, Mass.



Morse. — Orthoptera of New England. Plate 29.
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